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The crystal structures of the 1:1 proton-transfer compounds of  isonipecotamide (piperidine-
4-carboxamide)  with the monocyclic heteroaromatic carboxylic acids, isonicotinic acid, 
picolinic acid, dipicolinic acid and pyrazine-2,3-dicarboxylic acid  have been determined at 
200 K and their hydrogen-bonding patterns examined. The compounds are respectively 
anhydrous 4-carbamoylpiperidinium pyridine-4-carboxylate (1), the partial hydrate 4-
carbamoylpiperidinium pyridine-2-carboxylate 0.25 water (2), the solvate 4-
carbamoylpiperidinium 6-carboxypyridine-2-carboxylate methanol monosolvate (3), and 
anhydrous 4-carbamoylpiperidinium 3-carboxypyrazine-2-carboxylate (4). 
In compounds 1 and 3, hydrogen-bonding interactions give two-dimensional sheet structures 
which feature enlarged cyclic ring systems, while in compounds 2 and 4, three-dimensional 
structures are found.  The previously described cyclic R22(8) hydrogen-bonded amide-amide 
dimer is present in 2 and 3. The hydrogen-bonding in 2 involves the partial-occupancy  
water molecule while the structure of 4 is based on inter-linked homomolecular hydrogen-
bonded cation-cation and anion-anion associated chains comprising head-to-tail interactions. 
This work further demonstrates the utility of the isonipecotamide cation in the generation of 
chemically stable hydrogen-bonded systems, particularly with aromatic carboxylate anions, 
providing crystalline solids. 
   
Keywords: isonipecotamide;  proton-transfer compounds; hydrogen bonding; 
heteroaromatic carboxylic acids 
Running title:  isonipecotamide salts of heteroaromatic carboxylic acids 
 
1.   Introduction 
 
The structures of the proton-transfer compounds of the alicyclic amide piperidine-
4-carboxamide (isonipecotamide, INIPA) [1] with carboxylic acids previously had no 
examples in the crystallographic literature. This prompted our investigation of the possible 
use of this Lewis base as a synthon for the formation of crystalline materials through the 
formation of stable hydrogen-bonding systems involving the trans-related associative 
functional groups of INIPA. This possibility was supported by known structures of both the 
parent acid [2] and its monohydrate [3] which show the presence of piperidinium-
carboxylate zwitterions. The structure of the hydrochloride of this acid is also known [4 - 6].  
We therefore began a systematic investigation of the proton-transfer compounds of INIPA 
with a series of mainly carboxylic acids, with significant success, giving a number of 
crystalline products, allowing single-crystal X-ray structure determination and structural 
characterization.  We have recently reported the crystal structures and hydrogen-bonding 
features of the anhydrous 1:1 salts with both picric acid and 3,5-dinitrosalicylic acid (two 
polymorphs, both picrates) [7], with the isomeric mononitro-substituted benzoic acids and 
with 3,5-dinitrobenzoic acid [8], with 5-nitrosalicylic acid [9], with cis-cyclohexane-1,2-
dicarboxylic acid [10] and the 2:1 anhydrous salt with biphenyl-4,4'-disulfonic acid [11]. 
Solvated salts are also known although fewer in number than the anhydrous examples, e.g. 
the acetate (a monohydrate) [12], the phenylacetate (a hemi-hydrate) [13], the isomeric 
indole-2- and indole-3-carboxylates (a dihydrate and a hemi-hydrate, respectively) [14],  and 
the adduct salt with o-phthalic acid, 4-carbamoylpiperidinium 2-carboxybenzoate benzene-
1,2-dicarboxylic acid (1:1) [15]. Significantly, two types of cyclic hydrogen-bonding motifs 
occur regularly in the structural assembly of the isonipecotamides. Both are homodimeric; 
the head-to-head dimer motif {graph set R22(8) [16, 17]} formed through duplex amide-
amide N-H…O interactions {the ‘amide motif’ [18]}, and the less common lateral ‘side-by-
side’ cyclic head-to-tail R22(12) piperidinium N-H…O(amide) dimeric interaction. In some 
structures, e.g. the 2-nitrobenzoate [8] these two motifs combine to give ribbon 
substructures within higher-dimensional structures. Among a number of 1:1 stoichiometric 
reactions of isonipecotamide with associative-group substituted monocyclic heteroaromatic 
carboxylic acids in methanol or aqueous methanol we also obtained relatively high melting 
point (476 - 510 K) crystalline salts with isonicotinic acid, picolinic acid, dipicolinic acid, 
and pyrazine-2,3-dicarboxylic acid, allowing the single crystal X-ray determinations 
reported here.  The compounds are respectively anhydrous 4-carbamoylpiperidinium 
pyridine-4-carboxylate (1), the partial hydrate 4-carbamoylpiperidinium pyridine-2-
carboxylate 0.25 water (2), the methanol solvate 4-carbamoylpiperidinium 6-
carboxypyridine-2-carboxylate methanol monosolvate (3), and anhydrous 4-
carbamoylpiperidinium 3-carboxypyrazine-2-carboxylate (4). 
 
INSERT 1   Schematic of  compounds 1 - 4   (INIPA4.eps) (in INIPA4.ZIP) 
  
2.  Experimental 
3.1  Synthesis.  The title compounds 1 - 4 were synthesized by heating together under reflux 
for 10 min., 1 mmol quantities of isonipecotamide (piperidine-4-carboxamide) and 
respectively pyridine-4-carboxylic acid (isonicotinic acid (for 1), pyridine-2-carboxylic acid 
(picolinic acid) (for 2),  pyridine-2,6-dicarboxylic acid (dipicolinic acid) (for 3) and 
pyrazine-2,3-dicarboxylic acid (for 4), in 50 mL of methanol (1, 3, 4) or 80% 
methanol/water (2) After concentration to ca. 30 mL, total room temperature evaporation of 
the hot-filtered solutions gave colourless crystal plates in all cases: m.p. (K) (uncorrected): 
508-509 (1); 509-510 (2); 517 (3); 477 (4).  
 
3.2   X-ray Crystallography.  
X-ray diffraction data for compounds 1 - 4 were obtained at 200(2) K on an Oxford 
Diffraction Gemini-S CCD-detector diffractometer by using crystal monochromatized Mo 
Kα radiation (maximum θ = 26o). Data were corrected for absorption [19] [transmission 
factors (max/min): 0.97/0.98 (1); 0.97/0.99 (2); 0.94/0.98 (3); 0.97/0.98 (4)]. The structures 
were solved by direct methods using SIR92 [20] and refined with anisotropic thermal 
parameters for all non-hydrogen atoms using SHELXL97 [21] operating within WinGX 
[22].  Piperidinium and amide hydrogen atoms of the cations, the carboxylic acid protons of 
the anions 3 and 4 in the case of the methanol solvate 3, the associative H atoms were 
located by difference methods and their positional and isotropic displacement parameters 
were refined. Others H atoms, including those of the partial water molecule in 2 were 
included in the refinements at calculated positions and treated as riding with O-H = 0.87 - 
0.90 Å, C-H = 0.93 Å (aromatic) or 0.96 - 0.98 Å (aliphatic) and Uiso(H) = 1.2Ueq(attached 
O,C). With the structure of 2, the site occupancy factor for the partial water molecule of 
solvation was refined [0.250(5)] and this occupancy was subsequently fixed and the atom 
was satisfactorily refined anisotropically. General crystallographic details are given in Table 
1. The molecular conformation and atom numbering schemes for 1- 4 are shown in Figs. 1 - 
4 [23]. 
 
3.  Results and discussion 
The structure determinations of compounds 1- 4 show in all cases single 
carboxylic acid proton transfer to the piperidine N of the INIPA: the atom-numbering 
scheme for the four compounds as well as the asymmetric unit inter-species hydrogen-
bonding interactions are shown in Figs. 1 - 4. Peripheral hydrogen-bonding interactions give 
two-dimensional sheet structures in 1 and 2, while additional enlarged cyclic ring systems in 
1 and 3. In 2 and 4, three-dimensional hydrogen-bonded structures are found. The 
previously described cyclic R22(8) hydrogen-bonded amide-amide homodimer motif which 
is present in the structures of  the o-nitro- and p-nitrobenzoates and the 3,5-dinitrobenzoate 
[8], the 5-nitrosalicylate [9] and the biphenyl-4,4′-disulfonate structure [11], is also found in 
the structures of 2 and 3. There is no occurrence of the peripherally associated R22(12) 
piperidinium-amide cyclic homodimer motif. 
 
INSERTS  2-5:   Figures 1 - 4  (Atom numbering schemes for the cation, anion and any 




(4)     
Description of the individual structures 
3.1 Compound 1. The two-dimensional hydrogen-bonded sheet structure of the isonicotinate 
salt (1) comprises three enlarged conjoint cyclic interactions (Fig. 5, Table 2a). The first, 
involving the cation-anion ion pairs, in which both piperidinium H-donors bridge single 
carboxyl-O acceptors giving a centrosymmetric R44(12) motif. The H-donors of the amide 
peripherally bridge the isonicotinamide anions head-to-tail through N-H…N(pyridine) and 
N-H…O(carboxyl) interactions giving a larger centrosymmetric R44(18) motif. Both of these 
ring systems enclose a larger R24(23) ring system completing the extension of the sheet 
structure (Fig. 5). The carboxyl group of the anion is rotated slightly out of the plane of the 
pyridine ring [torsion angle: C3-C4-C41-O1, 164.30(12)o]. 
 
 INSERT 4:   Figure 5 (solid-state packing of 1) 
 INIPA45.TIF   [(INIP)+ (INICA)-]    (1)   (in INIPA4.ZIP) 
 
3.2  Compound 2. With the structure of the partially hydrated picolinate salt of INIPA (2) 
the R22(8) amide-amide dimers are centrosymmetric and are extended along the a axial 
direction in the unit cell through bridging amide N-H…O(carboxyl) interactions (Fig. 6, 
Table 2b).  The piperidinium cations interact with picolinate anions through an asymmetric 
three-centre N-H…O(carboxyl), …N(pyridine) chelate interaction [graph set R21(5)] while 
the partial-occupancy water molecule (O1W: site-occupancy factor = 0.25) acts in a dual 
void-filling and associative capacity. These molecules are related across crystallographic 
inversion centres and doubly bridge the carboxylate groups of the anions albeit partially 
through O21 acceptors, forming a cyclic R24(8) association. The short O1W…O1Wiv 
separation across the inversion centre [2.258(8) Å]  (symmetry code: (iv)  -x + 2,  -y + 1,  -z 
+ 2) dictates that this water can only have partial disordered occupancy but nevertheless 
possesses quite ordered and feasible associations with respect to the overall three-
dimensional structure. The carboxyl group of the anion is rotated slightly out of the plane of 
the pyridine ring [torsion angle: C3-C2-C21-O21, 164.86(13)o]. 
 INSERT 6:   Figure 6 (solid-state packing of 2) 
INIPA46.TIF   [(INIP)+ (PICA)- . 0.25H2O]    (2)   (in INIPA4.ZIP) 
 
3.3 Compound 3. The 1:1 acid salt of INIPA with dipicolinic acid is the first methanol 
solvate among this series of salts of INIPA with organic acids, which are largely prepared in 
methanol or aqueous methanol solvent. Featured also in the hydrogen-bonded structure is 
the centrosymmetric R22(8) amide-amide dimer which provides links between zig-zag chains 
of hydrogen-bonded carboxylic acid O-H…O(carboxyl) bridged monoanions (Fig. 7, Table 
2c). These inter-carboxyl hydrogen bonds are relatively short [2.460(2) Å]. The 
piperidinium ‘ends’ of the cations form strong  associations with the anionic chains through 
N-H…O(carboxyl) and N(pyridine) hydrogen bonds which enclose a series of conjoint ring 
motifs : R32(6), R22(7) and an R21(5) three-centre asymmetric chelate association with the 
pyridine N and the ortho-substituted carboxyl-O, similar to that found in 2. Also conjoint 
with these ring systems is a larger R34(15) hetero ring which incorporates the methanol 
molecule of solvation acting as both a donor (to a carboxyl-O) and an acceptor (of an amide 
H) (best seen in Fig. 3). The chelated carboxyl group is essentially coplanar with the 
pyridine ring while the carboxylic acid group is rotated slightly out of the plane [torsion 
angles N1-C2-C21-O22, -178.2(2)o, N1-C6-C61-O61, 162.6(2)o].  
 
INSERT 7:   Figure 7 (solid-state packing of 3) 
INIPA47.TIF   [(INIP)+ (DIPIC)- . CH3OH]    (3)   (in INIPA4.ZIP) 
 
3.4. Compound 4. In the three-dimensional hydrogen-bonded structure of the 1:1 pyrazine-
2,3-dicarboxylic acid salt of INIPA, anhydrous 4, there are two interacting chain structures, 
one cationic the other anionic which comprise glide-plane related components. In the 
cationic chains, head-to tail interactions through piperidine N1A-H…O41Ai(amide)  
hydrogen bonds are present [symmetry code: (i) x - 1/2,  -y  + 3/2,   z - 1/2]  (Fig. 8a). The 
anionic chains (Fig. 8b) are also formed through head-to-tail interactions but through short 
carboxylic acid O21-H…O31iv(carboxyl) hydrogen bonds [2.4939(14) Å], extending the 
chains along intersecting glide planes [symmetry code: (iv)  -x + 1/2,  y + 1/2,  -z + 3/2]. 
These chains are interlinked by both piperidinium N-H…O(carboxyl) and cyclic R21(5) 
amide N-H…O(carboxyl), N(pyridine) chelate interactions (Table 1d), giving the three-
dimensional framework structure (Fig. 9). 
With the monoanion in 4, the carboxylic acid group is rotated slightly out of the pyrazine 
ring [torsion angle N1-C2-C21-O22, 166.71(13)o  while the carboxylate group not 
unexpectedly, on steric grounds, is almost  perpendicular to the plane [torsion angle N4-C3-
C31-O32, 92.95(14)o]. This is similar to the carboxyl groups of the monoanionic pyrazine-
1,2-carboxylate species in the structure of 8-hydroxyquinolinium 3-carboxypyrazine-2-
carboxylate dihydrate [24] [two independent cations: 174.67(19), 179.85(17)o (carboxylic 
acid); 99.36(18), 80.96(18)o (carboxylate)].  
 
INSERT 8:   Figures 8a and 8b [cation chain (a) and anion chain (b) substructures  
in 4] 
INIPA48A.TIF (cation)   and  INIPA48B  (anion) (in INIPA4.ZIP) 
INSERT 9:   Figure 9 (solid-state packing of 4) 
INIPA49.TIF   [(INIP)+ (PDCA)- ]    (4)   (in INIPA4.ZIP) 
Conclusion. 
The structures reported here provide examples of extended hydrogen-bonded structures 
involving the isonipecotamide cation with polyfunctional heteroaromatic carboxylate 
anions. In two of these the R22(8) hydrogen-bonded amide-amide homodimer is found, 
similar to those in other members of this series of salts,  together with a number of other 
cyclic hydrogen-bonding interactions. These features further demonstrate the utility of the 
isonipecotamide piperidinium cation for the generation of robust hydrogen-bonded systems, 
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4  Supplementary Material:  
Crystallographic data (excluding structure factors) for compounds 1-4 reported in this paper 
have been deposited with the Cambridge Crystallographic Centre as supplementary 
publications CCDC 807195 - 807198. These data can be obtained free of charge via 
www.ccdc.cam.ac.uk/data request/cif by e-mailing datarequest@ccdc.cam.ac.uk, or 
contacting The Cambridge Crystallographic Data Centre, 12 Union Road, Cambridge CB2 
1EZ.  The lists of Fo/Fc data are available from the author up to one year after the 
publication of this article. 
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Table 1. Crystallographic data and refinement details for compounds 1 - 4. 
 
Compound             1             2            3            4 
CCDC reference 807196 807198 807195 807197 
Molecular formula C12H17N3O3 C12H17.5N3O3.25 C14H21N3O6 C12H16N4O5 
Mr 251.29 255.79 327.33 296.29 
Crystal system monoclinic monoclinic monoclinic monoclinic 
Space group P21/c P21/n P21/c P21/n 
a (Å) 6.7910(3) 10.4544(3) 12.2120(8) 9.3941(4) 
b (Å) 19.9792(6) 6.6324(1) 13.3684(6) 12.2119(6) 
c (Å) 9.8412(4) 19.1017(5) 10.0939(6) 11.7409(5) 
β  (o) 109.520(4) 104.206(3) 102.480(7) 94.017(4) 
V (Å3) 1258.51(9) 1283.97(5) 1608.94(16) 1343.6(1) 
Z 4 4 4 4 
Dc (g cm-3) 1.326 1.323 1.347 1.465 
μ (MoKα ) (mm-1) 0.097 0.098 0.106 0.116 
F(000) 536 546 696 624 
Reflections total 8146 8241 10818 9041 





   -8 to 6 
 -22 to 24 
 -11 to 11 
 
 -12 to 12 
  -8 to 8 
-23 to 21 
 
-15 to 13 
-16 to 16 
-12 to 12 
 
-11 to 11 
-15 to 15 
-14 to 14 
Reflections 
(independent) 
2457 2514 3162 2631 
Reflections [F2>2σ(F2)] 1883 1952 2401 2156 
Rint 0.024 0.021 0.027 0.023 
R1* [F2>2σ(F2)] 0.035 0.035 0.050 0.034 
wR2* (all data) 0.090 0.106 0.153 0.089 
S* 1.04 0.83 1.06 1.06 
np 179 188 232 210 
Residuals: Δmax./min (eÅ-3) 0.18/-0.18 0.24/-0.16 0.42/-0.31 0.22/-0.18 
 
R1 = (Σ |Fo| – |Fc| )/ Σ |Fo|);  wR2 = {Σ [w(Fo2 – Fc2)2] / Σ [w(Fo2)2]}½ ;  S  = {Σ [w(Fo2 – Fc2)2] / (n-p)}½. 
 
Table 2. Hydrogen-bonding interactions (Å/deg.) for 1- 4 
(a) Compound 1. 
D-H…A D-H H…A D…A  DH..A 
N1A-H11A…O41i 0.997(16) 1.790(16) 2.7616(14) 163.9(16) 
N1A-H12A…O42ii 0.966(15) 1.723(15) 2.6893(15) 179.2(15) 
N41A-H41A…O42iii 0.954(17) 1.991(17) 2.9374(15) 171.1(16) 
N41A-H42A…N1 0.88(2) 2.104(19) 2.9763(19) 171.4(15) 
 
Symmetry codes: i   x - 1, -y + 1/2, z – 1/2; ii  -x + 2,  y – 1/2,  -z + 5/2; iii  -x + 1, 
     -y + 1, - z + 2 
 
(b) Compound 2. 
D-H…A D-H H…A D…A  DH..A 
N1A-H11A…O21i 0.956(19) 1.786(19) 2.7414(15) 177.1(15) 
N1A-H11A…O21ii 0.939(17) 2.097(16) 2.8839(15) 140.5(14) 
N1A-H12A…N1ii 0.939(17) 2.225(17) 3.0148(16) 141.2(12) 
N41A-H41A…O22 0.89(2) 2.06(2) 2.9480(19) 174.5(12) 
N41A-H42A…O41Aiii 0.907(16) 2.052(16) 2.9579(17) 176.5(15) 
O1W-H11W…O22 0.90 1.78 2.682(6) 180 
O1W-H12W…O22iv 0.87 1.97 2.854(4) 177 
 
Symmetry codes: i   -x + 1, -y + 1, -z + 1; ii   x +1/ 2, -y  + 3/2,  z + 1/2; iii  -x + 1, -y + 2, - z 
+ 1;  iv   -x + 1, -y + 2, -z + 1. 
 (c) Compound 3. 
D-H…A D-H H…A D…A  DH..A
N1A-H11A…O21i 0.92(3) 2.30(3) 2.880(2) 121(2) 
N1A-H11A…N1i 0.92(3) 2.16(3) 3.052(3) 164(2) 
N1A-H12A…O22ii 0.86(3) 2.05(3) 2.863(2) 158(2) 
N1A-H12A…O62i 0.86(3) 2.40(3) 2.918(3) 120(2) 
N41A-H41A…O1B 0.92(4) 2.16(4) 3.059(3) 168(3) 
N41A-H42A…O41Aiii 0.88(3) 2.05(3) 2.924(3) 173(3) 
O1B-H2B…O61 0.95(5) 1.88(5) 2.829(3) 171(4) 
O62-H62…O21i 1.00(4) 1.46(4) 2.460(2) 180(6) 
 
Symmetry codes: i  -x,  y +1/ 2, -z + 3/2; ii   x,  y + 1,  z; iii  -x + 1, -y + 2, -z + 1. 
(d) Compound 4. 
D-H…A D-H H…A D…A  DH..A 
N1A-H11A…O41Ai 0.970(17) 1.810(17) 2.7345(15) 158.3(16) 
N1A-H12A…O32 0.963(16) 1.829(17) 2.7814(15) 170.0(15) 
N41A-H41A…O21ii 0.92(2) 2.49(2) 3.3611(18) 158.8(16) 
N41A-H41A…N1ii 0.92(2) 2.37(2) 3.0361(18) 129.7(16) 
N41A-H42A…O32 iii 0.895(18) 2.178(18) 3.0522(17) 165.6(16) 
O21-H21…O31 iv 1.00(2) 1.50(2) 2.4939(14) 180(3) 
 
Symmetry codes: i   x - 1/2, -y  + 3/2,  z - 1/2; ii  -x + 1, -y + 2, -z + 1; iii  -x + 3/2,  y + 1/2, 
-z + 3/2;  iv  -x + 1/2, y + 1/2, -z + 3/2. 
 7.  Figures 
Figure 1. Molecular conformation and atom numbering scheme for the INIPA cation and 
the isonicotinate species in 1. The inter-species hydrogen bond is shown as a dashed line. 
Non-hydrogen atoms are shown as 50% probability displacement ellipsoids. 
 
Figure 2. Molecular conformation and atom numbering scheme for the INIPA  cation, the 
picolinate anion and the partial water species in 2. The inter-species hydrogen bonds are 
shown as dashed lines. Non-hydrogen atoms are shown as 50% probability displacement 
ellipsoids. 
 
Figure 3. Molecular conformation and atom numbering scheme for the INIPA cation, the 
dipicolinate monoanion and the methanol molecule of solvation in 3. The inter-species 
hydrogen bonds are shown as dashed lines. Non-hydrogen atoms are shown as 50% 
probability displacement ellipsoids. 
 
Figure 4. Molecular configuration and atom numbering scheme for the INIPA cation and 
the pyrazine-2,3-dicarboxylate monoanion in 4. The inter-species hydrogen bonds are shown 
as dashed lines. Non-hydrogen atoms are shown as 50% probability displacement ellipsoids. 
 
Figure 5. The two-dimensional hydrogen-bonded network structure of 1 in a perspective 
view down the approximate c direction of the unit cell. Hydrogen bonds are shown as 
dashed lines and non-associative H atoms are omitted. For symmetry codes, see Table 2a. 
 
Figure 6. The three-dimensional hydrogen-bonded network structure of 2, viewed down the 
approximate a cell direction of the unit cell, showing the centrosymmetric R22(8) amide-
amide dimer and its extension in the network structure. Non-associative H atoms are 
omitted.  For symmetry codes, see Table 2b. 
 
Figure 7. A perspective view of the two-dimensional hydrogen-bonded network structure of  
3 showing the zig-zag anion chains and the centrosymmetric amide-amide dimer cross-
linkages.  For symmetry codes, see Table 2c. 
 
Figure 8. The individual head-to-tail hydrogen-bonded homomeric chain substructures in 4. 
(a) The cation chains; (b) The anion chains. For symmetry codes, see Table 2d. 
 
Figure 9. The overall three-dimensional structure of 4 shown in a perspective view of the 
unit cell down the c axis.  
------------------------------------------------------------------------------------------------------------ 
 
8.  Supplementary Material (not for publication) 
CIFs (as deposited with CCDC) for compounds 1-4 
#------------------------------------------------------- 
# Reference: Smith & Wermuth (2011). Z. Kristallogr. 









_chemical_name_common       'isonipecotamide isonicotinate' 
_chemical_melting_point-lt        509 
_chemical_melting_point_lt        508 
_chemical_formula_moiety      'C6 H13 N2 O, C6 H4 N O2' 
_chemical_formula_sum         'C12 H17 N3 O3' 








 'C'  'C'   0.0033   0.0016 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'H'  'H'   0.0000   0.0000 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'N'  'N'   0.0061   0.0033 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'O'  'O'   0.0106   0.0060 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
  
_symmetry_cell_setting         'monoclinic' 
_symmetry_space_group_name_H-M   'P 21/c' 




 'x, y, z' 
 '-x, y+1/2, -z+1/2' 
 '-x, -y, -z' 
 'x, -y+1/2, z+1/2' 
  
_cell_length_a                    6.7910(3) 
_cell_length_b                    19.9792(6) 
_cell_length_c                    9.8413(4) 
_cell_angle_alpha                 90.00 
_cell_angle_beta                  109.520(4) 
_cell_angle_gamma                 90.00 
_cell_volume                      1258.51(9) 
_cell_formula_units_Z             4 
_cell_measurement_temperature     200(2) 
_cell_measurement_reflns_used     4111 
_cell_measurement_theta_min       3.176 
_cell_measurement_theta_max       28.643 
  
_exptl_crystal_description        'plate' 
_exptl_crystal_colour             'colourless' 
_exptl_crystal_size_max           0.45 
_exptl_crystal_size_mid           0.30 
_exptl_crystal_size_min           0.12 
_exptl_crystal_density_meas       ? 
_exptl_crystal_density_diffrn     1.326 
_exptl_crystal_density_method     'not measured' 
_exptl_crystal_F_000              536 
_exptl_absorpt_coefficient_mu     0.097 
_exptl_absorpt_correction_type    'multi-scan' 
_exptl_absorpt_correction_T_min   0.966 
_exptl_absorpt_correction_T_max   0.980 







_diffrn_ambient_temperature       200(2) 
_diffrn_radiation_wavelength      0.71073 
_diffrn_radiation_type            MoK\a 
_diffrn_radiation_source          'Enhance (Mo) X-ray source' 
_diffrn_radiation_monochromator   graphite 
_diffrn_measurement_device_type    
'Oxford Diffraction Gemini-S CCD-detector diffractometer' 
_diffrn_measurement_method        '\w scans' 
_diffrn_detector_area_resol_mean  16.077 
_diffrn_standards_number          0 
_diffrn_standards_interval_count  . 
_diffrn_standards_interval_time   . 
_diffrn_standards_decay_%         ? 
_diffrn_reflns_number             8146 
_diffrn_reflns_av_R_equivalents   0.0237 
_diffrn_reflns_av_sigmaI/netI     0.0304 
_diffrn_reflns_limit_h_min        -8 
_diffrn_reflns_limit_h_max        6 
_diffrn_reflns_limit_k_min        -22 
_diffrn_reflns_limit_k_max        24 
_diffrn_reflns_limit_l_min        -11 
_diffrn_reflns_limit_l_max        11 
_diffrn_reflns_theta_min          3.18 
_diffrn_reflns_theta_max          26.00 
_diffrn_measured_fraction_theta_max    0.993 
_diffrn_reflns_theta_full              26.00 
_diffrn_measured_fraction_theta_full   0.993 
 
_reflns_number_total              2457 
_reflns_number_gt                 1883 
_reflns_threshold_expression     'I>2\s(I)' 
  
_computing_data_collection        'CrysAlis PRO' 
_computing_cell_refinement        'CrysAlis PRO' 
_computing_data_reduction         'CrysAlis PRO' 
_computing_structure_solution 'SIR92 (Altomare <i>et al.</>, 1994)' 
_computing_structure_refinement    
'SHELXL97 (Sheldrick, 2008) within WinGX (Farrugia, 1999)' 
_computing_molecular_graphics     'PLATON (Spek, 2009)' 




 Refinement of F^2^ against ALL reflections.  The weighted R-factor wR and 
 goodness of fit S are based on F^2^, conventional R-factors R are based 
 on F, with F set to zero for negative F^2^. The threshold expression of 
 F^2^ > 2sigma(F^2^) is used only for calculating R-factors(gt) etc. and is 
 not relevant to the choice of reflections for refinement.  R-factors based 
 on F^2^ are statistically about twice as large as those based on F, and R- 
 factors based on ALL data will be even larger. 
; 
  
_refine_ls_structure_factor_coef  Fsqd 
_refine_ls_matrix_type            full 
_refine_ls_weighting_scheme       calc 
_refine_ls_weighting_details 
 'calc w=1/[\s^2^(Fo^2^)+(0.0521P)^2^] where P=(Fo^2^+2Fc^2^)/3' 
_atom_sites_solution_primary      direct 
_atom_sites_solution_secondary    difmap 
_atom_sites_solution_hydrogens    geom 
_refine_ls_hydrogen_treatment     mixed 
_refine_ls_extinction_method      none 
_refine_ls_extinction_coef        ? 
_refine_ls_number_reflns          2457 
_refine_ls_number_parameters      179 
_refine_ls_number_restraints      0 
_refine_ls_R_factor_all           0.0508 
_refine_ls_R_factor_gt            0.0353 
_refine_ls_wR_factor_ref          0.0898 
_refine_ls_wR_factor_gt           0.0863 
_refine_ls_goodness_of_fit_ref    1.036 
_refine_ls_restrained_S_all       1.036 
_refine_ls_shift/su_max           0.000 
_refine_ls_shift/su_mean          0.000 
_refine_diff_density_max    0.177 
_refine_diff_density_min   -0.180 













O41A O Uani -0.04249(16) 0.25630(5) 0.77821(12) 1.000 0.0457(4) . . 
N1A N Uani 0.56097(18) 0.11114(5) 0.98295(12) 1.000 0.0271(3) . . 
N41A N Uani 0.1854(2) 0.34263(6) 0.82993(13) 1.000 0.0294(4) . . 
C2A C Uani 0.6369(2) 0.17187(6) 0.92769(15) 1.000 0.0299(4) . . 
C3A C Uani 0.4552(2) 0.21483(6) 0.83945(14) 1.000 0.0280(4) . . 
C4A C Uani 0.3146(2) 0.23424(6) 0.92676(13) 1.000 0.0253(4) . . 
C5A C Uani 0.2400(2) 0.17120(7) 0.98149(15) 1.000 0.0313(4) . . 
C6A C Uani 0.4227(2) 0.12830(7) 1.06820(16) 1.000 0.0353(5) . . 
C41A C Uani 0.1343(2) 0.27841(6) 0.83843(13) 1.000 0.0263(4) . . 
O41 O Uani 1.31520(15) 0.48172(4) 1.29342(10) 1.000 0.0328(3) . . 
O42 O Uani 1.09157(14) 0.55243(4) 1.33999(10) 1.000 0.0350(3) . . 
N1 N Uani 0.61197(18) 0.38792(6) 1.00598(14) 1.000 0.0362(4) . . 
C2 C Uani 0.5906(2) 0.43273(7) 1.10079(16) 1.000 0.0369(5) . . 
C3 C Uani 0.7532(2) 0.47022(7) 1.19012(15) 1.000 0.0319(4) . . 
C4 C Uani 0.9516(2) 0.46156(6) 1.18376(13) 1.000 0.0237(4) . . 
C5 C Uani 0.9760(2) 0.41503(7) 1.08686(15) 1.000 0.0339(4) . . 
C6 C Uani 0.8045(2) 0.38000(7) 1.00075(17) 1.000 0.0397(5) . . 
C41 C Uani 1.1350(2) 0.50144(6) 1.27986(14) 1.000 0.0247(4) . . 
H4A H Uiso 0.39890 0.26010 1.01070 1.000 0.0300 calc R 
H11A H Uiso 0.480(3) 0.0820(7) 0.9012(17) 1.000 0.042(4) . . 
H12A H Uiso 0.686(2) 0.0904(7) 1.0471(16) 1.000 0.040(4) . . 
H21A H Uiso 0.71910 0.15850 0.86840 1.000 0.0360 calc R 
H22A H Uiso 0.72620 0.19770 1.00820 1.000 0.0360 calc R 
H31A H Uiso 0.37370 0.19040 0.75390 1.000 0.0340 calc R 
H32A H Uiso 0.50830 0.25510 0.80870 1.000 0.0340 calc R 
H41A H Uiso 0.084(3) 0.3733(8) 0.7723(17) 1.000 0.044(4) . . 
H42A H Uiso 0.315(3) 0.3556(7) 0.8736(16) 1.000 0.037(4) . . 
H51A H Uiso 0.15760 0.18360 1.04130 1.000 0.0370 calc R 
H52A H Uiso 0.15140 0.14560 0.90020 1.000 0.0370 calc R 
H61A H Uiso 0.50310 0.15220 1.15480 1.000 0.0420 calc R 
H62A H Uiso 0.37050 0.08740 1.09720 1.000 0.0420 calc R 
H2 H Uiso 0.45820 0.43910 1.10700 1.000 0.0440 calc R 
H3 H Uiso 0.72940 0.50100 1.25390 1.000 0.0380 calc R 
H5 H Uiso 1.10720 0.40730 1.07970 1.000 0.0410 calc R 










O41A 0.0270(6) 0.0362(6) 0.0582(7) 0.0025(5) -0.0065(5) -0.0032(4) 
N1A 0.0248(6) 0.0230(6) 0.0291(6) 0.0019(5) 0.0030(5) 0.0021(5) 
N41A 0.0231(7) 0.0250(6) 0.0345(7) 0.0009(5) 0.0022(5) 0.0034(5) 
C2A 0.0235(7) 0.0273(7) 0.0364(8) 0.0033(6) 0.0069(6) -0.0019(6) 
C3A 0.0250(7) 0.0283(7) 0.0302(7) 0.0048(6) 0.0084(6) -0.0003(6) 
C4A 0.0259(8) 0.0243(7) 0.0223(7) -0.0007(5) 0.0036(5) 0.0009(5) 
C5A 0.0313(8) 0.0337(7) 0.0317(7) 0.0039(6) 0.0144(6) 0.0039(6) 
C6A 0.0422(9) 0.0332(8) 0.0326(8) 0.0092(6) 0.0153(7) 0.0064(6) 
C41A 0.0246(8) 0.0277(7) 0.0240(7) -0.0032(6) 0.0045(6) 0.0013(6) 
O41 0.0206(5) 0.0319(5) 0.0406(6) 0.0000(4) 0.0033(4) 0.0021(4) 
O42 0.0280(6) 0.0265(5) 0.0414(6) -0.0096(4) -0.0004(4) 0.0032(4) 
N1 0.0259(7) 0.0365(7) 0.0430(7) -0.0066(6) 0.0072(5) -0.0061(5) 
C2 0.0226(8) 0.0423(8) 0.0477(9) -0.0059(7) 0.0144(7) -0.0046(6) 
C3 0.0279(8) 0.0324(7) 0.0370(8) -0.0076(6) 0.0130(6) -0.0012(6) 
C4 0.0226(7) 0.0197(6) 0.0263(7) 0.0029(5) 0.0049(5) 0.0009(5) 
C5 0.0213(7) 0.0377(8) 0.0422(8) -0.0100(7) 0.0099(6) 0.0000(6) 
C6 0.0302(8) 0.0417(8) 0.0455(9) -0.0180(7) 0.0103(7) -0.0035(7) 




 Bond distances, angles etc. have been calculated using the 
 rounded fractional coordinates. All su's are estimated 
 from the variances of the (full) variance-covariance matrix. 
 The cell esds are taken into account in the estimation of 










 O41A    C41A     1.2297(18)                     .       .                   no 
 O41     C41      1.2496(18)                     .       .                   no 
 O42     C41      1.2616(15)                     .       .                   no 
 N1A     C6A      1.4932(19)                     .       .                   no 
 N1A     C2A      1.4904(17)                     .       .                   no 
 N41A    C41A     1.3391(17)                     .       .                   no 
 N1A     H11A      0.997(16)                     .       .                   no 
 N1A     H12A      0.966(15)                     .       .                   no 
 N41A    H42A        0.88(2)                     .       .                   no 
 N41A    H41A      0.954(17)                     .       .                   no 
 N1      C6         1.335(2)                     .       .                   no 
 N1      C2       1.3355(19)                     .       .                   no 
 C2A     C3A      1.5157(19)                     .       .                   no 
 C3A     C4A      1.5325(19)                     .       .                   no 
 C4A     C5A      1.5217(19)                     .       .                   no 
 C4A     C41A     1.5239(18)                     .       .                   no 
 C5A     C6A        1.515(2)                     .       .                   no 
 C2A     H21A         0.9700                     .       .                   no 
 C2A     H22A         0.9700                     .       .                   no 
 C3A     H31A         0.9700                     .       .                   no 
 C3A     H32A         0.9700                     .       .                   no 
 C4A     H4A          0.9800                     .       .                   no 
 C5A     H52A         0.9700                     .       .                   no 
 C5A     H51A         0.9700                     .       .                   no 
 C6A     H61A         0.9700                     .       .                   no 
 C6A     H62A         0.9700                     .       .                   no 
 C2      C3         1.380(2)                     .       .                   no 
 C3      C4         1.380(2)                     .       .                   no 
 C4      C5       1.3808(19)                     .       .                   no 
 C4      C41      1.5144(19)                     .       .                   no 
 C5      C6         1.380(2)                     .       .                   no 
 C2      H2           0.9300                     .       .                   no 
 C3      H3           0.9300                     .       .                   no 
 C5      H5           0.9300                     .       .                   no 











 C2A     N1A     C6A      112.17(10)             .       .       .           no 
 H11A    N1A     H12A      113.9(13)             .       .       .           no 
 C2A     N1A     H12A       104.6(9)             .       .       .           no 
 C6A     N1A     H11A      107.9(12)             .       .       .           no 
 C2A     N1A     H11A       110.2(9)             .       .       .           no 
 C6A     N1A     H12A       108.2(9)             .       .       .           no 
 C41A    N41A    H42A       119.3(9)             .       .       .           no 
 H41A    N41A    H42A      120.5(14)             .       .       .           no 
 C41A    N41A    H41A      120.1(11)             .       .       .           no 
 C2      N1      C6       116.29(13)             .       .       .           no 
 N1A     C2A     C3A      110.82(11)             .       .       .           no 
 C2A     C3A     C4A      111.26(11)             .       .       .           no 
 C3A     C4A     C41A     111.04(10)             .       .       .           no 
 C5A     C4A     C41A     112.47(11)             .       .       .           no 
 C3A     C4A     C5A      109.42(10)             .       .       .           no 
 C4A     C5A     C6A      111.15(12)             .       .       .           no 
 N1A     C6A     C5A      111.34(12)             .       .       .           no 
 O41A    C41A    C4A      122.40(11)             .       .       .           no 
 O41A    C41A    N41A     123.08(12)             .       .       .           no 
 N41A    C41A    C4A      114.51(12)             .       .       .           no 
 N1A     C2A     H21A         110.00             .       .       .           no 
 C3A     C2A     H21A         109.00             .       .       .           no 
 C3A     C2A     H22A         110.00             .       .       .           no 
 H21A    C2A     H22A         108.00             .       .       .           no 
 N1A     C2A     H22A         109.00             .       .       .           no 
 C2A     C3A     H32A         109.00             .       .       .           no 
 C4A     C3A     H31A         109.00             .       .       .           no 
 C2A     C3A     H31A         109.00             .       .       .           no 
 H31A    C3A     H32A         108.00             .       .       .           no 
 C4A     C3A     H32A         109.00             .       .       .           no 
 C5A     C4A     H4A          108.00             .       .       .           no 
 C41A    C4A     H4A          108.00             .       .       .           no 
 C3A     C4A     H4A          108.00             .       .       .           no 
 C4A     C5A     H52A         109.00             .       .       .           no 
 C6A     C5A     H51A         109.00             .       .       .           no 
 C4A     C5A     H51A         109.00             .       .       .           no 
 H51A    C5A     H52A         108.00             .       .       .           no 
 C6A     C5A     H52A         109.00             .       .       .           no 
 N1A     C6A     H61A         109.00             .       .       .           no 
 N1A     C6A     H62A         109.00             .       .       .           no 
 C5A     C6A     H62A         109.00             .       .       .           no 
 H61A    C6A     H62A         108.00             .       .       .           no 
 C5A     C6A     H61A         109.00             .       .       .           no 
 N1      C2      C3       123.94(14)             .       .       .           no 
 C2      C3      C4       119.24(13)             .       .       .           no 
 C3      C4      C5       117.38(12)             .       .       .           no 
 C3      C4      C41      121.15(12)             .       .       .           no 
 C5      C4      C41      121.47(13)             .       .       .           no 
 C4      C5      C6       119.61(13)             .       .       .           no 
 N1      C6      C5       123.55(14)             .       .       .           no 
 O41     C41     O42      125.35(12)             .       .       .           no 
 O41     C41     C4       118.20(11)             .       .       .           no 
 O42     C41     C4       116.45(12)             .       .       .           no 
 N1      C2      H2           118.00             .       .       .           no 
 C3      C2      H2           118.00             .       .       .           no 
 C2      C3      H3           120.00             .       .       .           no 
 C4      C3      H3           120.00             .       .       .           no 
 C4      C5      H5           120.00             .       .       .           no 
 C6      C5      H5           120.00             .       .       .           no 
 N1      C6      H6           118.00             .       .       .           no 













 C6A     N1A     C2A     C3A      -55.80(14)     .       .       .       .   no 
 C2A     N1A     C6A     C5A       55.76(15)     .       .       .       .   no 
 C6      N1      C2      C3           0.3(2)     .       .       .       .   no 
 C2      N1      C6      C5           0.2(2)     .       .       .       .   no 
 N1A     C2A     C3A     C4A       56.27(14)     .       .       .       .   no 
 C2A     C3A     C4A     C41A     179.03(10)     .       .       .       .   no 
 C2A     C3A     C4A     C5A      -56.24(14)     .       .       .       .   no 
 C3A     C4A     C41A    O41A     100.04(15)     .       .       .       .   no 
 C3A     C4A     C41A    N41A     -78.83(14)     .       .       .       .   no 
 C5A     C4A     C41A    O41A     -22.96(17)     .       .       .       .   no 
 C5A     C4A     C41A    N41A     158.18(12)     .       .       .       .   no 
 C3A     C4A     C5A     C6A       55.85(14)     .       .       .       .   no 
 C41A    C4A     C5A     C6A      179.75(11)     .       .       .       .   no 
 C4A     C5A     C6A     N1A      -55.95(15)     .       .       .       .   no 
 N1      C2      C3      C4          -0.4(2)     .       .       .       .   no 
 C2      C3      C4      C5          -0.1(2)     .       .       .       .   no 
 C2      C3      C4      C41     -179.87(12)     .       .       .       .   no 
 C3      C4      C5      C6           0.6(2)     .       .       .       .   no 
 C41     C4      C5      C6      -179.67(12)     .       .       .       .   no 
 C3      C4      C41     O41      164.30(12)     .       .       .       .   no 
 C3      C4      C41     O42      -15.73(18)     .       .       .       .   no 
 C5      C4      C41     O41      -15.47(18)     .       .       .       .   no 
 C5      C4      C41     O42      164.50(12)     .       .       .       .   no 













#D   H   A   D - H  H...A   D...A    D - H...A  symm(A) 
# 
N1A     H11A    O41      0.997(16)  1.790(16) 2.7616(14)  163.9(16)   4_454 yes 
N1A     H12A    O42      0.966(15)  1.723(15) 2.6893(15)  179.2(15)   2_747 yes 
N41A    H41A    O42      0.954(17)  1.991(17) 2.9374(15)  171.1(16)   3_667 yes 
N41A    H42A    N1         0.88(2)  2.104(19) 2.9763(19)  171.4(15)     .   yes 
C2      H2      O41         0.93     2.49 3.2278(18)     136   1_455 no 
 
# END of data for (1) 
 
#--------------------------------------------------------------- 
# Reference: Smith & Wermuth (2011). Z. Kristallogr.  




_audit_creation_method            SHELXL97 
_chemical_name_systematic 
; 
4-carbamoylpiperidinium pyridine-2-carboxylate-water (1/0.25) 
; 
_chemical_name_common        'isonipecotamide picolinate hydrate' 
_chemical_melting_point_lt        510 
_chemical_melting_point_gt        509 
_chemical_formula_moiety      'C6 H13 N2 O, C6 H4 N O2, 0.25(H2 O)' 
_chemical_formula_sum         'C12 H17.5 N3 O3.25' 








 'C'  'C'   0.0033   0.0016 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'H'  'H'   0.0000   0.0000 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'N'  'N'   0.0061   0.0033 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'O'  'O'   0.0106   0.0060 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
  
_symmetry_cell_setting            'monoclinic' 
_symmetry_space_group_name_H-M    'P 21/n' 




 'x, y, z' 
 '-x+1/2, y+1/2, -z+1/2' 
 '-x, -y, -z' 
 'x+1/2, -y+1/2, z+1/2' 
  
_cell_length_a                    10.4544(3) 
_cell_length_b                    6.6324(1) 
_cell_length_c                    19.1017(5) 
_cell_angle_alpha                 90.00 
_cell_angle_beta                  104.206(3) 
_cell_angle_gamma                 90.00 
_cell_volume                      1283.97(5) 
_cell_formula_units_Z             4 
_cell_measurement_temperature     200(2) 
_cell_measurement_reflns_used     4357 
_cell_measurement_theta_min       3.26 
_cell_measurement_theta_max       28.85 
  
_exptl_crystal_description        'plate' 
_exptl_crystal_colour             'colourless' 
_exptl_crystal_size_max           0.35 
_exptl_crystal_size_mid           0.30 
_exptl_crystal_size_min           0.25 
_exptl_crystal_density_meas       ? 
_exptl_crystal_density_diffrn     1.323 
_exptl_crystal_density_method     'not measured' 
_exptl_crystal_F_000              546 
_exptl_absorpt_coefficient_mu     0.098 
_exptl_absorpt_correction_type    'multi-scan' 
_exptl_absorpt_correction_T_min   0.968 
_exptl_absorpt_correction_T_max   0.985 
_exptl_absorpt_process_details     







_diffrn_ambient_temperature       200(2) 
_diffrn_radiation_wavelength      0.71073 
_diffrn_radiation_type            MoK\a 
_diffrn_radiation_source          'Enhance (Mo) X-ray source' 
_diffrn_radiation_monochromator   graphite 
_diffrn_measurement_device_type    
'Oxford Diffraction Gemini-S CCD-detector diffractometer' 
_diffrn_measurement_method        '\w scans' 
_diffrn_detector_area_resol_mean  16.077 
_diffrn_standards_number          0 
_diffrn_standards_interval_count  . 
_diffrn_standards_interval_time   . 
_diffrn_standards_decay_%         ? 
_diffrn_reflns_number             8241 
_diffrn_reflns_av_R_equivalents   0.0213 
_diffrn_reflns_av_sigmaI/netI     0.0283 
_diffrn_reflns_limit_h_min        -12 
_diffrn_reflns_limit_h_max        12 
_diffrn_reflns_limit_k_min        -8 
_diffrn_reflns_limit_k_max        8 
_diffrn_reflns_limit_l_min        -23 
_diffrn_reflns_limit_l_max        21 
_diffrn_reflns_theta_min          3.26 
_diffrn_reflns_theta_max          26.00 
_diffrn_measured_fraction_theta_max    0.998 
_diffrn_reflns_theta_full              26.00 
_diffrn_measured_fraction_theta_full   0.998 
 
_reflns_number_total              2514 
_reflns_number_gt                 1952 
_reflns_threshold_expression      'I>2\s(I)' 
  
_computing_data_collection        'CrysAlis PRO' 
_computing_cell_refinement        'CrysAlis PRO' 
_computing_data_reduction         'CrysAlis PRO' 
_computing_structure_solution     'SIR92 (Altomare, 1994)' 
_computing_structure_refinement    
'SHELXL97 (Sheldrick, 2008) within WinGX (Farrugia, 1999)' 
_computing_molecular_graphics     'PLATON (Spek, 2009)' 




 Refinement of F^2^ against ALL reflections.  The weighted R-factor wR and 
 goodness of fit S are based on F^2^, conventional R-factors R are based 
 on F, with F set to zero for negative F^2^. The threshold expression of 
 F^2^ > 2sigma(F^2^) is used only for calculating R-factors(gt) etc. and is 
 not relevant to the choice of reflections for refinement.  R-factors based 
 on F^2^ are statistically about twice as large as those based on F, and R- 
 factors based on ALL data will be even larger. 
; 
  
_refine_ls_structure_factor_coef  Fsqd 
_refine_ls_matrix_type            full 
_refine_ls_weighting_scheme       calc 
_refine_ls_weighting_details 
 'calc w=1/[\s^2^(Fo^2^)+(0.0913P)^2^] where P=(Fo^2^+2Fc^2^)/3' 
_atom_sites_solution_primary      direct 
_atom_sites_solution_secondary    difmap 
_atom_sites_solution_hydrogens    geom 
_refine_ls_hydrogen_treatment     mixed 
_refine_ls_extinction_method      none 
_refine_ls_extinction_coef        ? 
_refine_ls_number_reflns          2514 
_refine_ls_number_parameters      188 
_refine_ls_number_restraints      0 
_refine_ls_R_factor_all           0.0500 
_refine_ls_R_factor_gt            0.0352 
_refine_ls_wR_factor_ref          0.1062 
_refine_ls_wR_factor_gt           0.1004 
_refine_ls_goodness_of_fit_ref    0.826 
_refine_ls_restrained_S_all       0.826 
_refine_ls_shift/su_max           0.002 
_refine_ls_shift/su_mean          0.000 
_refine_diff_density_max    0.241 
_refine_diff_density_min   -0.160 













O41A O Uani 0.99131(9) 0.80770(15) 0.56673(5) 1.000 0.0287(3) . . 
N1A N Uani 0.74479(11) 0.34154(17) 0.65938(6) 1.000 0.0208(3) . . 
N41A N Uani 0.83328(14) 0.87486(18) 0.46600(7) 1.000 0.0279(4) . . 
C2A C Uani 0.78486(15) 0.26226(19) 0.59529(8) 1.000 0.0279(4) . . 
C3A C Uani 0.86571(14) 0.41783(19) 0.56694(8) 1.000 0.0267(4) . . 
C4A C Uani 0.79112(13) 0.61790(18) 0.54898(7) 1.000 0.0218(4) . . 
C5A C Uani 0.74586(15) 0.6907(2) 0.61503(8) 1.000 0.0294(4) . . 
C6A C Uani 0.66629(14) 0.5301(2) 0.64245(8) 1.000 0.0281(4) . . 
C41A C Uani 0.87987(13) 0.77545(19) 0.52760(7) 1.000 0.0208(4) . . 
O21 O Uani 0.39042(9) 0.94970(15) 0.28650(5) 1.000 0.0293(3) . . 
O22 O Uani 0.55545(11) 0.89693(15) 0.38362(6) 1.000 0.0360(3) . . 
N1 N Uani 0.51907(11) 1.26474(17) 0.24492(6) 1.000 0.0244(3) . . 
C2 C Uani 0.56855(12) 1.18221(19) 0.31025(7) 1.000 0.0205(4) . . 
C3 C Uani 0.67223(14) 1.2675(2) 0.36074(8) 1.000 0.0277(4) . . 
C4 C Uani 0.72734(15) 1.4461(2) 0.34435(9) 1.000 0.0335(5) . . 
C5 C Uani 0.67690(15) 1.5325(2) 0.27786(9) 1.000 0.0327(5) . . 
C6 C Uani 0.57431(14) 1.4371(2) 0.22995(8) 1.000 0.0305(5) . . 
C21 C Uani 0.50041(13) 0.9928(2) 0.32819(7) 1.000 0.0222(4) . . 
O1W O Uani 0.4899(3) 0.8314(6) 0.50916(19) 0.250 0.0294(13) . . 
H4A H Uiso 0.71370 0.59680 0.50870 1.000 0.0260 calc R 
H11A H Uiso 0.6951(17) 0.241(3) 0.6770(9) 1.000 0.044(5) . . 
H12A H Uiso 0.8218(17) 0.367(2) 0.6956(9) 1.000 0.034(4) . . 
H21A H Uiso 0.70690 0.22840 0.55780 1.000 0.0330 calc R 
H22A H Uiso 0.83650 0.14040 0.60840 1.000 0.0330 calc R 
H31A H Uiso 0.88760 0.36590 0.52380 1.000 0.0320 calc R 
H32A H Uiso 0.94760 0.44150 0.60290 1.000 0.0320 calc R 
H41A H Uiso 0.750(2) 0.873(2) 0.4403(10) 1.000 0.050(5) . . 
H42A H Uiso 0.8851(17) 0.972(2) 0.4540(9) 1.000 0.035(4) . . 
H51A H Uiso 0.82250 0.72600 0.65320 1.000 0.0350 calc R 
H52A H Uiso 0.69230 0.81090 0.60240 1.000 0.0350 calc R 
H61A H Uiso 0.64250 0.57840 0.68550 1.000 0.0340 calc R 
H62A H Uiso 0.58560 0.50290 0.60600 1.000 0.0340 calc R 
H3 H Uiso 0.70470 1.20560 0.40530 1.000 0.0330 calc R 
H4 H Uiso 0.79690 1.50610 0.37760 1.000 0.0400 calc R 
H5 H Uiso 0.71120 1.65290 0.26540 1.000 0.0390 calc R 
H6 H Uiso 0.54170 1.49530 0.18480 1.000 0.0370 calc R 
H11W H Uiso 0.51190 0.85320 0.46700 0.250 0.0350 . . 










O41A 0.0265(5) 0.0322(6) 0.0259(5) 0.0051(4) 0.0038(4) -0.0094(4) 
N1A 0.0209(6) 0.0195(6) 0.0221(6) 0.0028(4) 0.0057(5) -0.0036(5) 
N41A 0.0266(7) 0.0278(7) 0.0278(7) 0.0085(5) 0.0040(6) -0.0055(6) 
C2A 0.0382(8) 0.0176(7) 0.0308(8) -0.0008(5) 0.0141(7) -0.0012(6) 
C3A 0.0330(8) 0.0214(7) 0.0307(8) -0.0009(5) 0.0174(6) 0.0007(6) 
C4A 0.0230(7) 0.0207(7) 0.0225(7) 0.0007(5) 0.0070(6) -0.0027(6) 
C5A 0.0383(8) 0.0184(7) 0.0380(8) 0.0011(6) 0.0219(7) 0.0017(6) 
C6A 0.0281(8) 0.0257(7) 0.0354(8) 0.0042(6) 0.0174(7) 0.0038(6) 
C41A 0.0244(7) 0.0179(6) 0.0216(7) -0.0025(5) 0.0086(6) -0.0014(5) 
O21 0.0234(5) 0.0302(5) 0.0328(6) 0.0078(4) 0.0039(5) -0.0062(4) 
O22 0.0369(6) 0.0347(6) 0.0324(6) 0.0135(4) 0.0011(5) -0.0040(5) 
N1 0.0217(6) 0.0272(6) 0.0253(6) 0.0049(5) 0.0075(5) -0.0002(5) 
C2 0.0189(6) 0.0203(7) 0.0239(7) 0.0004(5) 0.0085(6) 0.0038(5) 
C3 0.0293(8) 0.0244(7) 0.0276(8) -0.0003(6) 0.0033(6) 0.0003(6) 
C4 0.0316(8) 0.0256(8) 0.0422(9) -0.0070(6) 0.0072(7) -0.0059(6) 
C5 0.0322(8) 0.0226(7) 0.0478(10) 0.0027(6) 0.0186(7) -0.0044(6) 
C6 0.0305(8) 0.0313(8) 0.0328(8) 0.0100(6) 0.0137(7) 0.0019(6) 
C21 0.0224(7) 0.0227(7) 0.0223(7) 0.0004(5) 0.0073(6) 0.0018(6) 




 Bond distances, angles etc. have been calculated using the 
 rounded fractional coordinates. All su's are estimated 
 from the variances of the (full) variance-covariance matrix. 
 The cell esds are taken into account in the estimation of 










 O41A    C41A     1.2387(17)                     .       .                   no 
 O21     C21      1.2604(17)                     .       .                   no 
 O22     C21      1.2480(17)                     .       .                   no 
 O1W     H12W         0.8700                     .       .                   no 
 O1W     H11W         0.9000                     .       .                   no 
 N1A     C6A      1.4872(18)                     .       .                   no 
 N1A     C2A      1.4841(19)                     .       .                   no 
 N41A    C41A     1.3324(18)                     .       .                   no 
 N1A     H11A      0.956(19)                     .       .                   no 
 N1A     H12A      0.939(17)                     .       .                   no 
 N41A    H42A      0.907(16)                     .       .                   no 
 N41A    H41A        0.89(2)                     .       .                   no 
 N1      C6       1.3428(18)                     .       .                   no 
 N1      C2       1.3445(17)                     .       .                   no 
 C2A     C3A        1.516(2)                     .       .                   no 
 C3A     C4A      1.5347(18)                     .       .                   no 
 C4A     C5A        1.530(2)                     .       .                   no 
 C4A     C41A     1.5184(19)                     .       .                   no 
 C5A     C6A        1.521(2)                     .       .                   no 
 C2A     H21A         0.9700                     .       .                   no 
 C2A     H22A         0.9700                     .       .                   no 
 C3A     H31A         0.9700                     .       .                   no 
 C3A     H32A         0.9700                     .       .                   no 
 C4A     H4A          0.9800                     .       .                   no 
 C5A     H52A         0.9700                     .       .                   no 
 C5A     H51A         0.9700                     .       .                   no 
 C6A     H62A         0.9700                     .       .                   no 
 C6A     H61A         0.9700                     .       .                   no 
 C2      C21      1.5241(19)                     .       .                   no 
 C2      C3         1.383(2)                     .       .                   no 
 C3      C4         1.386(2)                     .       .                   no 
 C4      C5         1.375(2)                     .       .                   no 
 C5      C6         1.381(2)                     .       .                   no 
 C3      H3           0.9300                     .       .                   no 
 C4      H4           0.9300                     .       .                   no 
 C5      H5           0.9300                     .       .                   no 











 H11W    O1W     H12W         130.00             .       .       .           no 
 C2A     N1A     C6A      111.78(11)             .       .       .           no 
 H11A    N1A     H12A      107.9(14)             .       .       .           no 
 C6A     N1A     H11A      110.2(12)             .       .       .           no 
 C2A     N1A     H11A      109.3(11)             .       .       .           no 
 C2A     N1A     H12A      107.9(10)             .       .       .           no 
 C6A     N1A     H12A       109.7(8)             .       .       .           no 
 H41A    N41A    H42A      115.8(15)             .       .       .           no 
 C41A    N41A    H41A      125.3(11)             .       .       .           no 
 C41A    N41A    H42A      117.6(11)             .       .       .           no 
 C2      N1      C6       117.17(12)             .       .       .           no 
 N1A     C2A     C3A      110.40(11)             .       .       .           no 
 C2A     C3A     C4A      111.79(12)             .       .       .           no 
 C3A     C4A     C41A     110.16(11)             .       .       .           no 
 C5A     C4A     C41A     109.73(10)             .       .       .           no 
 C3A     C4A     C5A      109.36(11)             .       .       .           no 
 C4A     C5A     C6A      111.64(11)             .       .       .           no 
 N1A     C6A     C5A      110.15(12)             .       .       .           no 
 O41A    C41A    N41A     122.23(13)             .       .       .           no 
 N41A    C41A    C4A      117.58(12)             .       .       .           no 
 O41A    C41A    C4A      120.19(12)             .       .       .           no 
 N1A     C2A     H21A         110.00             .       .       .           no 
 C3A     C2A     H21A         110.00             .       .       .           no 
 C3A     C2A     H22A         110.00             .       .       .           no 
 N1A     C2A     H22A         110.00             .       .       .           no 
 H21A    C2A     H22A         108.00             .       .       .           no 
 C2A     C3A     H32A         109.00             .       .       .           no 
 C4A     C3A     H31A         109.00             .       .       .           no 
 H31A    C3A     H32A         108.00             .       .       .           no 
 C4A     C3A     H32A         109.00             .       .       .           no 
 C2A     C3A     H31A         109.00             .       .       .           no 
 C41A    C4A     H4A          109.00             .       .       .           no 
 C3A     C4A     H4A          109.00             .       .       .           no 
 C5A     C4A     H4A          109.00             .       .       .           no 
 C4A     C5A     H52A         109.00             .       .       .           no 
 C6A     C5A     H51A         109.00             .       .       .           no 
 H51A    C5A     H52A         108.00             .       .       .           no 
 C4A     C5A     H51A         109.00             .       .       .           no 
 C6A     C5A     H52A         109.00             .       .       .           no 
 N1A     C6A     H61A         110.00             .       .       .           no 
 N1A     C6A     H62A         110.00             .       .       .           no 
 C5A     C6A     H62A         110.00             .       .       .           no 
 H61A    C6A     H62A         108.00             .       .       .           no 
 C5A     C6A     H61A         110.00             .       .       .           no 
 N1      C2      C21      116.72(11)             .       .       .           no 
 C3      C2      C21      120.67(12)             .       .       .           no 
 N1      C2      C3       122.55(12)             .       .       .           no 
 C2      C3      C4       119.35(14)             .       .       .           no 
 C3      C4      C5       118.57(14)             .       .       .           no 
 C4      C5      C6       118.73(13)             .       .       .           no 
 N1      C6      C5       123.62(13)             .       .       .           no 
 O21     C21     O22      125.43(13)             .       .       .           no 
 O22     C21     C2       117.85(12)             .       .       .           no 
 O21     C21     C2       116.69(11)             .       .       .           no 
 C2      C3      H3           120.00             .       .       .           no 
 C4      C3      H3           120.00             .       .       .           no 
 C5      C4      H4           121.00             .       .       .           no 
 C3      C4      H4           121.00             .       .       .           no 
 C4      C5      H5           121.00             .       .       .           no 
 C6      C5      H5           121.00             .       .       .           no 
 N1      C6      H6           118.00             .       .       .           no 













 C6A     N1A     C2A     C3A       58.63(15)     .       .       .       .   no 
 C2A     N1A     C6A     C5A      -58.73(15)     .       .       .       .   no 
 C6      N1      C2      C3          -0.3(2)     .       .       .       .   no 
 C6      N1      C2      C21      176.84(12)     .       .       .       .   no 
 C2      N1      C6      C5          -0.5(2)     .       .       .       .   no 
 N1A     C2A     C3A     C4A      -56.36(15)     .       .       .       .   no 
 C2A     C3A     C4A     C5A       53.98(15)     .       .       .       .   no 
 C2A     C3A     C4A     C41A     174.65(11)     .       .       .       .   no 
 C3A     C4A     C41A    N41A     128.79(13)     .       .       .       .   no 
 C5A     C4A     C41A    O41A      69.39(16)     .       .       .       .   no 
 C5A     C4A     C41A    N41A    -110.76(14)     .       .       .       .   no 
 C3A     C4A     C41A    O41A     -51.06(16)     .       .       .       .   no 
 C3A     C4A     C5A     C6A      -54.14(16)     .       .       .       .   no 
 C41A    C4A     C5A     C6A     -175.08(12)     .       .       .       .   no 
 C4A     C5A     C6A     N1A       56.72(15)     .       .       .       .   no 
 N1      C2      C3      C4           0.7(2)     .       .       .       .   no 
 C21     C2      C3      C4      -176.35(13)     .       .       .       .   no 
 N1      C2      C21     O21      -12.33(18)     .       .       .       .   no 
 N1      C2      C21     O22      169.74(12)     .       .       .       .   no 
 C3      C2      C21     O21      164.86(13)     .       .       .       .   no 
 C3      C2      C21     O22      -13.07(19)     .       .       .       .   no 
 C2      C3      C4      C5          -0.2(2)     .       .       .       .   no 
 C3      C4      C5      C6          -0.6(2)     .       .       .       .   no 













#D   H   A   D - H  H...A   D...A    D - H...A  symm(A) 
# 
N1A     H11A    O21      0.956(19)  1.786(19) 2.7414(15)  177.1(15)   3_666 yes 
N1A     H12A    O21      0.939(17)  2.097(16) 2.8839(15)  140.5(14)   4_565 yes 
N1A     H12A    N1       0.939(17)  2.225(17) 3.0148(16)  141.2(12)   4_565 yes 
N41A    H41A    O22        0.89(2)    2.06(2) 2.9480(19)  174.5(12)     .   yes 
N41A    H42A    O41A     0.907(16)  2.052(16) 2.9579(17)  176.5(15)   3_776 yes 
O1W     H11W    O22      0.90    1.78   2.682(6)     180           . yes 
O1W     H12W    O22       0.87    1.97   2.854(4)    177       3_676 yes  
 
#  END of data for (2) 
 
#-------------------------------------------------------------------- 
# Reference: Smith & Wermuth (2011). Z. Kristallogr.  











_chemical_name_common          
 'isonipecotamide hydrogen dipicolinate methanol solvate' 
_chemical_melting_point         517 
_chemical_formula_moiety       ' C6 H13 N2 O, C7 H4 N O4, C H4 O' 
_chemical_formula_sum          'C14 H21 N3 O6' 








 'C'  'C'   0.0033   0.0016 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'H'  'H'   0.0000   0.0000 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'N'  'N'   0.0061   0.0033 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'O'  'O'   0.0106   0.0060 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
  
_symmetry_cell_setting        'monoclinic' 
_symmetry_space_group_name_H-M   'P 21/c ' 




 'x, y, z' 
 '-x, y+1/2, -z+1/2' 
 '-x, -y, -z' 
 'x, -y+1/2, z+1/2' 
  
_cell_length_a                    12.2120(8) 
_cell_length_b                    13.3684(6) 
_cell_length_c                    10.0939(6) 
_cell_angle_alpha                 90.00 
_cell_angle_beta                  102.480(7) 
_cell_angle_gamma                 90.00 
_cell_volume                      1608.94(17) 
_cell_formula_units_Z             4 
_cell_measurement_temperature     200(2) 
_cell_measurement_reflns_used     4986 
_cell_measurement_theta_min       3.31 
_cell_measurement_theta_max       28.70 
  
_exptl_crystal_description        'plate' 
_exptl_crystal_colour             'colourless' 
_exptl_crystal_size_max           0.45 
_exptl_crystal_size_mid           0.35 
_exptl_crystal_size_min           0.20 
_exptl_crystal_density_meas       ? 
_exptl_crystal_density_diffrn     1.351 
_exptl_crystal_density_method     'not measured' 
_exptl_crystal_F_000              696 
_exptl_absorpt_coefficient_mu     0.106 
_exptl_absorpt_correction_type    'multi-scan' 
_exptl_absorpt_correction_T_min   0.950 
_exptl_absorpt_correction_T_max   0.990 
_exptl_absorpt_process_details     







_diffrn_ambient_temperature       200(2) 
_diffrn_radiation_wavelength      0.71073 
_diffrn_radiation_type            MoK\a 
_diffrn_radiation_source  'Enhance (Mo) X-ray source' 
_diffrn_radiation_monochromator   graphite 
_diffrn_measurement_device_type   
'Oxford Diffraction Gemini-S CCD-detector diffractometer' 
_diffrn_measurement_method       '\w scans' 
_diffrn_detector_area_resol_mean  ? 
_diffrn_standards_number          0 
_diffrn_standards_interval_count  . 
_diffrn_standards_interval_time   . 
_diffrn_standards_decay_%         ? 
_diffrn_reflns_number             10818 
_diffrn_reflns_av_R_equivalents   0.0274 
_diffrn_reflns_av_sigmaI/netI     0.0324 
_diffrn_reflns_limit_h_min        -15 
_diffrn_reflns_limit_h_max        13 
_diffrn_reflns_limit_k_min        -16 
_diffrn_reflns_limit_k_max        16 
_diffrn_reflns_limit_l_min        -12 
_diffrn_reflns_limit_l_max        12 
_diffrn_reflns_theta_min          3.32 
_diffrn_reflns_theta_max          26.00 
_diffrn_measured_fraction_theta_max    0.998 
_diffrn_reflns_theta_full              26.00 
_diffrn_measured_fraction_theta_full   0.998 
 
_reflns_number_total              3162 
_reflns_number_gt                 2401 
_reflns_threshold_expression     'I>2\s(I)' 
  
_computing_data_collection        '<i>CrysAlis PRO</i>' 
_computing_cell_refinement        '<i>CrysAlis PRO</i>' 
_computing_data_reduction         '<i>CrysAlis PRO</i>' 
_computing_structure_solution     '<i>SIR92</i> (Altomare, 1994)' 
_computing_structure_refinement    
'<i>SHELXL97</i> (Sheldrick, 2008) within <i>WinGX<i> (Farrugia (1999)' 
_computing_molecular_graphics     '<i>PLATON</i>' 




 Refinement of F^2^ against ALL reflections.  The weighted R-factor wR and 
 goodness of fit S are based on F^2^, conventional R-factors R are based 
 on F, with F set to zero for negative F^2^. The threshold expression of 
 F^2^ > 2sigma(F^2^) is used only for calculating R-factors(gt) etc. and is 
 not relevant to the choice of reflections for refinement.  R-factors based 
 on F^2^ are statistically about twice as large as those based on F, and R- 
 factors based on ALL data will be even larger. 
; 
  
_refine_ls_structure_factor_coef  Fsqd 
_refine_ls_matrix_type            full 
_refine_ls_weighting_scheme       calc 
_refine_ls_weighting_details 
 'calc w=1/[\s^2^(Fo^2^)+(0.0843P)^2^+0.6692P] where P=(Fo^2^+2Fc^2^)/3' 
_atom_sites_solution_primary      direct 
_atom_sites_solution_secondary    difmap 
_atom_sites_solution_hydrogens    geom 
_refine_ls_hydrogen_treatment     mixed 
_refine_ls_extinction_method      none 
_refine_ls_extinction_coef        ? 
_refine_ls_number_reflns          3162 
_refine_ls_number_parameters      232 
_refine_ls_number_restraints      0 
_refine_ls_R_factor_all           0.0688 
_refine_ls_R_factor_gt            0.0495 
_refine_ls_wR_factor_ref          0.1530 
_refine_ls_wR_factor_gt           0.1459 
_refine_ls_goodness_of_fit_ref    1.065 
_refine_ls_restrained_S_all       1.065 
_refine_ls_shift/su_max           0.002 
_refine_ls_shift/su_mean          0.000 
_refine_diff_density_max    0.423 
_refine_diff_density_min   -0.310 













O21 O Uani 0.03350(14) 0.19434(11) 0.78206(17) 1.000 0.0312(5) . . 
O22 O Uani 0.15572(15) 0.08601(11) 0.72842(19) 1.000 0.0378(6) . . 
O61 O Uani 0.19498(15) 0.60034(11) 0.61542(18) 1.000 0.0358(6) . . 
O62 O Uani 0.04025(14) 0.53236(11) 0.66122(17) 1.000 0.0307(5) . . 
N1 N Uani 0.13159(15) 0.34818(12) 0.67683(17) 1.000 0.0222(5) . . 
C2 C Uani 0.17229(19) 0.25544(15) 0.6687(2) 1.000 0.0240(6) . . 
C3 C Uani 0.2595(2) 0.23360(17) 0.6059(3) 1.000 0.0331(8) . . 
C4 C Uani 0.3089(2) 0.31092(18) 0.5495(3) 1.000 0.0399(9) . . 
C5 C Uani 0.2700(2) 0.40710(17) 0.5584(3) 1.000 0.0336(8) . . 
C6 C Uani 0.18128(19) 0.42241(15) 0.6220(2) 1.000 0.0242(6) . . 
C21 C Uani 0.11758(19) 0.17105(15) 0.7319(2) 1.000 0.0245(6) . . 
C61 C Uani 0.13794(19) 0.52735(15) 0.6332(2) 1.000 0.0253(7) . . 
O41A O Uani 0.35929(16) 1.00859(13) 0.5084(2) 1.000 0.0503(7) . . 
N1A N Uani 0.08097(17) 0.88259(14) 0.71652(19) 1.000 0.0254(6) . . 
N41A N Uani 0.4595(2) 0.86602(18) 0.5468(3) 1.000 0.0492(9) . . 
C2A C Uani 0.0613(2) 0.86829(17) 0.5670(2) 1.000 0.0300(7) . . 
C3A C Uani 0.1581(2) 0.91047(17) 0.5124(2) 1.000 0.0289(7) . . 
C4A C Uani 0.26949(19) 0.86607(16) 0.5832(2) 1.000 0.0275(7) . . 
C5A C Uani 0.28540(19) 0.87369(17) 0.7383(2) 1.000 0.0292(7) . . 
C6A C Uani 0.18521(19) 0.83123(17) 0.7868(2) 1.000 0.0274(7) . . 
C41A C Uani 0.3664(2) 0.91929(17) 0.5408(3) 1.000 0.0338(8) . . 
O1B O Uani 0.41794(19) 0.64529(15) 0.5988(2) 1.000 0.0573(8) . . 
C1B C Uani 0.4934(3) 0.5866(3) 0.6842(4) 1.000 0.0775(16) . . 
H3 H Uiso 0.28440 0.16820 0.60170 1.000 0.0400 calc R 
H4 H Uiso 0.36750 0.29850 0.50630 1.000 0.0480 calc R 
H5 H Uiso 0.30250 0.46060 0.52240 1.000 0.0400 calc R 
H62 H Uiso 0.010(4) 0.598(3) 0.684(4) 1.000 0.101(14) . . 
H4A H Uiso 0.27090 0.79530 0.55820 1.000 0.0330 calc R 
H11A H Uiso 0.017(2) 0.860(2) 0.741(3) 1.000 0.036(7) . . 
H12A H Uiso 0.088(2) 0.946(2) 0.730(3) 1.000 0.032(7) . . 
H21A H Uiso -0.00770 0.90160 0.52350 1.000 0.0360 calc R 
H22A H Uiso 0.05320 0.79750 0.54590 1.000 0.0360 calc R 
H31A H Uiso 0.14570 0.89670 0.41590 1.000 0.0350 calc R 
H32A H Uiso 0.16050 0.98250 0.52440 1.000 0.0350 calc R 
H41A H Uiso 0.457(3) 0.798(3) 0.558(3) 1.000 0.065(10) . . 
H42A H Uiso 0.516(3) 0.899(2) 0.527(3) 1.000 0.055(9) . . 
H51A H Uiso 0.35250 0.83750 0.78120 1.000 0.0350 calc R 
H52A H Uiso 0.29560 0.94330 0.76540 1.000 0.0350 calc R 
H61A H Uiso 0.17900 0.76010 0.76790 1.000 0.0330 calc R 
H62A H Uiso 0.19580 0.84050 0.88400 1.000 0.0330 calc R 
H2B H Uiso 0.345(4) 0.632(3) 0.614(4) 1.000 0.090(13) . . 
H11B H Uiso 0.56770 0.61210 0.68970 1.000 0.0930 calc R 
H12B H Uiso 0.48880 0.51940 0.65020 1.000 0.0930 calc R 










O21 0.0345(10) 0.0139(7) 0.0510(10) 0.0014(7) 0.0221(8) 0.0010(7) 
O22 0.0459(11) 0.0127(8) 0.0628(12) 0.0026(7) 0.0294(9) 0.0059(7) 
O61 0.0403(11) 0.0155(8) 0.0576(11) 0.0034(7) 0.0238(9) -0.0020(7) 
O62 0.0362(10) 0.0154(7) 0.0463(10) -0.0013(7) 0.0220(8) 0.0004(7) 
N1 0.0264(10) 0.0155(8) 0.0266(9) 0.0003(7) 0.0099(8) -0.0006(7) 
C2 0.0265(12) 0.0152(10) 0.0313(11) 0.0006(8) 0.0085(9) 0.0011(9) 
C3 0.0373(14) 0.0185(11) 0.0481(14) -0.0001(10) 0.0195(12) 0.0061(10) 
C4 0.0418(15) 0.0282(13) 0.0599(17) 0.0006(11) 0.0332(13) 0.0038(11) 
C5 0.0404(15) 0.0215(11) 0.0458(14) 0.0038(10) 0.0245(12) -0.0017(10) 
C6 0.0292(12) 0.0161(10) 0.0292(11) 0.0013(8) 0.0103(9) -0.0004(9) 
C21 0.0277(12) 0.0174(10) 0.0294(11) -0.0010(8) 0.0087(9) 0.0002(9) 
C61 0.0312(13) 0.0171(10) 0.0295(11) 0.0017(8) 0.0107(10) -0.0007(9) 
O41A 0.0431(11) 0.0248(9) 0.0928(16) 0.0098(9) 0.0362(11) -0.0008(8) 
N1A 0.0275(11) 0.0147(9) 0.0383(11) -0.0003(8) 0.0163(9) -0.0015(8) 
N41A 0.0418(14) 0.0272(12) 0.091(2) 0.0086(12) 0.0418(14) 0.0028(11) 
C2A 0.0270(12) 0.0269(12) 0.0346(13) 0.0049(10) 0.0032(10) -0.0014(10) 
C3A 0.0347(13) 0.0238(11) 0.0299(11) 0.0033(9) 0.0105(10) -0.0015(10) 
C4A 0.0296(13) 0.0181(11) 0.0391(13) -0.0032(9) 0.0172(10) -0.0011(9) 
C5A 0.0235(12) 0.0233(11) 0.0396(13) 0.0053(9) 0.0040(10) -0.0005(9) 
C6A 0.0318(13) 0.0238(11) 0.0271(11) 0.0035(9) 0.0075(9) -0.0004(9) 
C41A 0.0361(14) 0.0241(12) 0.0471(14) -0.0013(10) 0.0219(12) 0.0001(10) 
O1B 0.0410(12) 0.0388(11) 0.0935(17) 0.0226(11) 0.0174(12) 0.0028(9) 




 Bond distances, angles etc. have been calculated using the 
 rounded fractional coordinates. All su's are estimated 
 from the variances of the (full) variance-covariance matrix. 
 The cell esds are taken into account in the estimation of 










 O21     C21        1.278(3)                     .       .                   no 
 O22     C21        1.232(3)                     .       .                   no 
 O61     C61        1.234(3)                     .       .                   no 
 O62     C61        1.286(3)                     .       .                   no 
 O62     H62         1.00(4)                     .       .                   no 
 O41A    C41A       1.236(3)                     .       .                   no 
 O1B     C1B        1.366(4)                     .       .                   no 
 O1B     H2B         0.95(5)                     .       .                   no 
 N1      C2         1.345(3)                     .       .                   no 
 N1      C6         1.343(3)                     .       .                   no 
 N1A     C2A        1.488(3)                     .       .                   no 
 N1A     C6A        1.485(3)                     .       .                   no 
 N41A    C41A       1.332(4)                     .       .                   no 
 N1A     H12A        0.86(3)                     .       .                   no 
 N1A     H11A        0.92(3)                     .       .                   no 
 N41A    H42A        0.88(3)                     .       .                   no 
 N41A    H41A        0.92(4)                     .       .                   no 
 C2      C3         1.383(3)                     .       .                   no 
 C2      C21        1.520(3)                     .       .                   no 
 C3      C4         1.380(4)                     .       .                   no 
 C4      C5         1.380(3)                     .       .                   no 
 C5      C6         1.389(3)                     .       .                   no 
 C6      C61        1.512(3)                     .       .                   no 
 C3      H3           0.9300                     .       .                   no 
 C4      H4           0.9300                     .       .                   no 
 C5      H5           0.9300                     .       .                   no 
 C2A     C3A        1.517(3)                     .       .                   no 
 C3A     C4A        1.514(3)                     .       .                   no 
 C4A     C5A        1.539(3)                     .       .                   no 
 C4A     C41A       1.520(3)                     .       .                   no 
 C5A     C6A        1.522(3)                     .       .                   no 
 C2A     H22A         0.9700                     .       .                   no 
 C2A     H21A         0.9700                     .       .                   no 
 C3A     H32A         0.9700                     .       .                   no 
 C3A     H31A         0.9700                     .       .                   no 
 C4A     H4A          0.9800                     .       .                   no 
 C5A     H51A         0.9700                     .       .                   no 
 C5A     H52A         0.9700                     .       .                   no 
 C6A     H62A         0.9700                     .       .                   no 
 C6A     H61A         0.9700                     .       .                   no 
 C1B     H11B         0.9600                     .       .                   no 
 C1B     H12B         0.9600                     .       .                   no 











 C61     O62     H62          120(3)             .       .       .           no 
 C1B     O1B     H2B          109(2)             .       .       .           no 
 C2      N1      C6       116.75(19)             .       .       .           no 
 C2A     N1A     C6A      111.03(18)             .       .       .           no 
 C2A     N1A     H11A      105.7(18)             .       .       .           no 
 C2A     N1A     H12A         106(2)             .       .       .           no 
 C6A     N1A     H12A      109.5(18)             .       .       .           no 
 H11A    N1A     H12A         110(2)             .       .       .           no 
 C6A     N1A     H11A      114.2(17)             .       .       .           no 
 C41A    N41A    H42A      115.3(19)             .       .       .           no 
 H41A    N41A    H42A         125(3)             .       .       .           no 
 C41A    N41A    H41A         119(2)             .       .       .           no 
 N1      C2      C3         123.6(2)             .       .       .           no 
 C3      C2      C21      119.18(19)             .       .       .           no 
 N1      C2      C21      117.19(19)             .       .       .           no 
 C2      C3      C4         118.7(2)             .       .       .           no 
 C3      C4      C5         118.9(2)             .       .       .           no 
 C4      C5      C6         118.8(2)             .       .       .           no 
 C5      C6      C61      119.47(19)             .       .       .           no 
 N1      C6      C61      117.26(19)             .       .       .           no 
 N1      C6      C5       123.27(19)             .       .       .           no 
 O22     C21     C2         118.0(2)             .       .       .           no 
 O21     C21     O22        125.3(2)             .       .       .           no 
 O21     C21     C2       116.70(18)             .       .       .           no 
 O62     C61     C6       114.90(18)             .       .       .           no 
 O61     C61     C6         120.3(2)             .       .       .           no 
 O61     C61     O62        124.8(2)             .       .       .           no 
 C4      C3      H3           121.00             .       .       .           no 
 C2      C3      H3           121.00             .       .       .           no 
 C3      C4      H4           121.00             .       .       .           no 
 C5      C4      H4           120.00             .       .       .           no 
 C6      C5      H5           121.00             .       .       .           no 
 C4      C5      H5           121.00             .       .       .           no 
 N1A     C2A     C3A      110.67(18)             .       .       .           no 
 C2A     C3A     C4A      111.96(18)             .       .       .           no 
 C3A     C4A     C41A     111.00(18)             .       .       .           no 
 C5A     C4A     C41A     108.71(19)             .       .       .           no 
 C3A     C4A     C5A      110.93(18)             .       .       .           no 
 C4A     C5A     C6A      111.65(18)             .       .       .           no 
 N1A     C6A     C5A      109.85(17)             .       .       .           no 
 O41A    C41A    C4A        120.8(2)             .       .       .           no 
 O41A    C41A    N41A       122.6(2)             .       .       .           no 
 N41A    C41A    C4A        116.5(2)             .       .       .           no 
 N1A     C2A     H21A         110.00             .       .       .           no 
 C3A     C2A     H21A         109.00             .       .       .           no 
 C3A     C2A     H22A         109.00             .       .       .           no 
 H21A    C2A     H22A         108.00             .       .       .           no 
 N1A     C2A     H22A         110.00             .       .       .           no 
 C2A     C3A     H32A         109.00             .       .       .           no 
 C4A     C3A     H31A         109.00             .       .       .           no 
 C2A     C3A     H31A         109.00             .       .       .           no 
 H31A    C3A     H32A         108.00             .       .       .           no 
 C4A     C3A     H32A         109.00             .       .       .           no 
 C5A     C4A     H4A          109.00             .       .       .           no 
 C41A    C4A     H4A          109.00             .       .       .           no 
 C3A     C4A     H4A          109.00             .       .       .           no 
 C4A     C5A     H52A         109.00             .       .       .           no 
 C6A     C5A     H51A         109.00             .       .       .           no 
 C4A     C5A     H51A         109.00             .       .       .           no 
 H51A    C5A     H52A         108.00             .       .       .           no 
 C6A     C5A     H52A         109.00             .       .       .           no 
 N1A     C6A     H61A         110.00             .       .       .           no 
 N1A     C6A     H62A         110.00             .       .       .           no 
 C5A     C6A     H62A         110.00             .       .       .           no 
 H61A    C6A     H62A         108.00             .       .       .           no 
 C5A     C6A     H61A         110.00             .       .       .           no 
 O1B     C1B     H11B         109.00             .       .       .           no 
 O1B     C1B     H12B         109.00             .       .       .           no 
 O1B     C1B     H13B         109.00             .       .       .           no 
 H11B    C1B     H12B         110.00             .       .       .           no 
 H11B    C1B     H13B         109.00             .       .       .           no 













 C6      N1      C2      C3          -1.1(3)     .       .       .       .   no 
 C6      N1      C2      C21      179.29(18)     .       .       .       .   no 
 C2      N1      C6      C5           0.4(3)     .       .       .       .   no 
 C2      N1      C6      C61     -178.70(18)     .       .       .       .   no 
 C2A     N1A     C6A     C5A         60.3(2)     .       .       .       .   no 
 C6A     N1A     C2A     C3A        -60.0(2)     .       .       .       .   no 
 N1      C2      C21     O21          3.3(3)     .       .       .       .   no 
 N1      C2      C21     O22       -178.2(2)     .       .       .       .   no 
 C21     C2      C3      C4        -179.7(2)     .       .       .       .   no 
 C3      C2      C21     O22          2.2(3)     .       .       .       .   no 
 C3      C2      C21     O21       -176.3(2)     .       .       .       .   no 
 N1      C2      C3      C4           0.8(4)     .       .       .       .   no 
 C2      C3      C4      C5           0.3(4)     .       .       .       .   no 
 C3      C4      C5      C6          -1.0(4)     .       .       .       .   no 
 C4      C5      C6      C61        179.7(2)     .       .       .       .   no 
 C4      C5      C6      N1           0.6(4)     .       .       .       .   no 
 N1      C6      C61     O61        162.6(2)     .       .       .       .   no 
 C5      C6      C61     O62        163.2(2)     .       .       .       .   no 
 N1      C6      C61     O62        -17.7(3)     .       .       .       .   no 
 C5      C6      C61     O61        -16.6(3)     .       .       .       .   no 
 N1A     C2A     C3A     C4A         55.5(2)     .       .       .       .   no 
 C2A     C3A     C4A     C5A        -51.3(2)     .       .       .       .   no 
 C2A     C3A     C4A     C41A    -172.27(18)     .       .       .       .   no 
 C3A     C4A     C5A     C6A         51.9(2)     .       .       .       .   no 
 C41A    C4A     C5A     C6A      174.17(18)     .       .       .       .   no 
 C3A     C4A     C41A    O41A        30.4(3)     .       .       .       .   no 
 C3A     C4A     C41A    N41A      -152.7(2)     .       .       .       .   no 
 C5A     C4A     C41A    O41A       -91.9(3)     .       .       .       .   no 
 C5A     C4A     C41A    N41A        85.1(3)     .       .       .       .   no 













#D   H   A   D - H  H...A   D...A    D - H...A  symm(A) 
# 
N1A     H11A    O21        0.92(3)    2.30(3)   2.880(2)     121(2)   2_556 yes 
N1A     H11A    N1         0.92(3)    2.16(3)   3.052(3)     164(2)   2_556 yes 
N1A     H12A    O22        0.86(3)    2.05(3)   2.863(2)     158(2)   1_565 yes 
N1A     H12A    O62        0.86(3)    2.40(3)   2.918(3)     120(2)   2_556 yes 
N41A    H41A    O1B        0.92(4)    2.16(4)   3.059(3)     168(3)     .   yes 
N41A    H42A    O41A       0.88(3)    2.05(3)   2.924(3)     173(3)   3_676 yes 
O1B     H2B     O61        0.95(5)    1.88(5)   2.829(3)     171(4)     .   yes 
O62     H62     O21        1.00(4)    1.46(4)   2.460(2)     180(6)   2_556 yes 
O62     H62     O22        1.00(4)    2.38(5)   2.939(3)     114(3)   2_556 no 
C3      H3      O41A        0.93     2.58   3.467(3)     160   1_545 no 
C3A     H32A    O22         0.97     2.49   3.208(3)     130   1_565 no 
C5A     H52A    O22         0.97     2.53   3.241(3)     130   1_565 no 
C6A     H62A    O61         0.97     2.47   3.418(3)     166   4_565 no 
 
#  END of data for 3. 
 
#------------------------------------------------------------------- 
# Reference: Smith & Wermuth (2011). Z. Kristallogr.  









_chemical_name_common     
'isonipecotamide hydrogen pyrazine-2,3-dicarboxylate' 
_chemical_melting_point        477 
_chemical_formula_moiety     'C6 H13 N2 O, C6 H3 N2 O4' 
_chemical_formula_sum        'C12 H16 N4 O5' 








 'C'  'C'   0.0033   0.0016 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'H'  'H'   0.0000   0.0000 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'N'  'N'   0.0061   0.0033 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'O'  'O'   0.0106   0.0060 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
  
_symmetry_cell_setting         'monoclinic' 
_symmetry_space_group_name_H-M   'P 21/n' 




 'x, y, z' 
 '-x+1/2, y+1/2, -z+1/2' 
 '-x, -y, -z' 
 'x+1/2, -y+1/2, z+1/2' 
  
_cell_length_a                    9.3941(4) 
_cell_length_b                    12.2119(6) 
_cell_length_c                    11.7409(5) 
_cell_angle_alpha                 90.00 
_cell_angle_beta                  94.017(4) 
_cell_angle_gamma                 90.00 
_cell_volume                      1343.6(1) 
_cell_formula_units_Z             4 
_cell_measurement_temperature     200(2) 
_cell_measurement_reflns_used     5028 
_cell_measurement_theta_min       3.31 
_cell_measurement_theta_max       28.71 
  
_exptl_crystal_description        'plate' 
_exptl_crystal_colour             'colourless' 
_exptl_crystal_size_max           0.50 
_exptl_crystal_size_mid           0.40 
_exptl_crystal_size_min           0.15 
_exptl_crystal_density_meas       ? 
_exptl_crystal_density_diffrn     1.465 
_exptl_crystal_density_method     'not measured' 
_exptl_crystal_F_000              624 
_exptl_absorpt_coefficient_mu     0.116 
_exptl_absorpt_correction_type    'multi-scan' 
_exptl_absorpt_correction_T_min   0.969 
_exptl_absorpt_correction_T_max   0.989 
_exptl_absorpt_process_details     







_diffrn_ambient_temperature       200(2) 
_diffrn_radiation_wavelength      0.71073 
_diffrn_radiation_type            MoK\a 
_diffrn_radiation_source       'Enhance (Mo) X-ray source' 
_diffrn_radiation_monochromator   graphite 
_diffrn_measurement_device_type   
'Oxford Diffraction Gemini-S CCD-detector diffractometer' 
_diffrn_measurement_method        '\w scans' 
_diffrn_detector_area_resol_mean  ? 
_diffrn_standards_number          0 
_diffrn_standards_interval_count  . 
_diffrn_standards_interval_time   . 
_diffrn_standards_decay_%         ? 
_diffrn_reflns_number             9041 
_diffrn_reflns_av_R_equivalents   0.0234 
_diffrn_reflns_av_sigmaI/netI     0.0250 
_diffrn_reflns_limit_h_min        -11 
_diffrn_reflns_limit_h_max        11 
_diffrn_reflns_limit_k_min        -15 
_diffrn_reflns_limit_k_max        15 
_diffrn_reflns_limit_l_min        -14 
_diffrn_reflns_limit_l_max        14 
_diffrn_reflns_theta_min          3.33 
_diffrn_reflns_theta_max          25.99 
_diffrn_measured_fraction_theta_max    0.998 
_diffrn_reflns_theta_full              25.99 
_diffrn_measured_fraction_theta_full   0.998 
 
_reflns_number_total              2631 
_reflns_number_gt                 2156 
_reflns_threshold_expression      'I>2\s(I)' 
  
_computing_data_collection        '<i>CrysAlis PRO</i>' 
_computing_cell_refinement        '<i>CrysAlis PRO</i>' 
_computing_data_reduction         '<i>CrysAlis PRO</i>' 
_computing_structure_solution  '<i>SIR92</i> (Altomare <i>et al.</i>, 1994)' 
_computing_structure_refinement    
'<i>SHELXL97</i> (Sheldrick, 2008) within <i>WinGX</i> (Farrugia, 1999)' 
_computing_molecular_graphics     '<i>PLATON</i> (Spek, 2009)' 




 Refinement of F^2^ against ALL reflections.  The weighted R-factor wR and 
 goodness of fit S are based on F^2^, conventional R-factors R are based 
 on F, with F set to zero for negative F^2^. The threshold expression of 
 F^2^ > 2sigma(F^2^) is used only for calculating R-factors(gt) etc. and is 
 not relevant to the choice of reflections for refinement.  R-factors based 
 on F^2^ are statistically about twice as large as those based on F, and R- 
 factors based on ALL data will be even larger. 
; 
  
_refine_ls_structure_factor_coef  Fsqd 
_refine_ls_matrix_type            full 
_refine_ls_weighting_scheme       calc 
_refine_ls_weighting_details 
 'calc w=1/[\s^2^(Fo^2^)+(0.0559P)^2^] where P=(Fo^2^+2Fc^2^)/3' 
_atom_sites_solution_primary      direct 
_atom_sites_solution_secondary    difmap 
_atom_sites_solution_hydrogens    geom 
_refine_ls_hydrogen_treatment     mixed 
_refine_ls_extinction_method      none 
_refine_ls_extinction_coef        ? 
_refine_ls_number_reflns          2631 
_refine_ls_number_parameters      210 
_refine_ls_number_restraints      0 
_refine_ls_R_factor_all           0.0466 
_refine_ls_R_factor_gt            0.0337 
_refine_ls_wR_factor_ref          0.0890 
_refine_ls_wR_factor_gt           0.0850 
_refine_ls_goodness_of_fit_ref    1.057 
_refine_ls_restrained_S_all       1.057 
_refine_ls_shift/su_max           0.001 
_refine_ls_shift/su_mean          0.000 
_refine_diff_density_max    0.225 
_refine_diff_density_min   -0.178 













O41A O Uani 0.85810(11) 0.82986(9) 0.78533(8) 1.000 0.0341(3) . . 
N1A N Uani 0.52751(12) 0.69310(10) 0.48295(10) 1.000 0.0227(4) . . 
N41A N Uani 0.89875(15) 0.97424(11) 0.67333(13) 1.000 0.0323(4) . . 
C2A C Uani 0.67485(15) 0.64685(13) 0.49831(13) 1.000 0.0285(4) . . 
C3A C Uani 0.75664(15) 0.69827(12) 0.60124(12) 1.000 0.0240(4) . . 
C4A C Uani 0.76070(13) 0.82277(11) 0.59066(11) 1.000 0.0205(4) . . 
C5A C Uani 0.60722(14) 0.86710(12) 0.57576(11) 1.000 0.0221(4) . . 
C6A C Uani 0.52726(14) 0.81514(12) 0.47307(12) 1.000 0.0244(4) . . 
C41A C Uani 0.84440(14) 0.87598(12) 0.69164(11) 1.000 0.0217(4) . . 
O21 O Uani 0.21684(11) 0.95700(8) 0.59454(8) 1.000 0.0272(3) . . 
O22 O Uani 0.26140(13) 0.82884(9) 0.72735(9) 1.000 0.0394(4) . . 
O31 O Uani 0.18886(10) 0.58153(8) 0.74959(8) 1.000 0.0270(3) . . 
O32 O Uani 0.39435(10) 0.60262(8) 0.66514(8) 1.000 0.0240(3) . . 
N1 N Uani 0.08332(12) 0.81029(9) 0.45387(9) 1.000 0.0209(3) . . 
N4 N Uani 0.12406(12) 0.58614(9) 0.49321(10) 1.000 0.0222(3) . . 
C2 C Uani 0.15729(13) 0.77326(11) 0.54808(11) 1.000 0.0174(4) . . 
C3 C Uani 0.17794(13) 0.66131(11) 0.56748(11) 1.000 0.0172(4) . . 
C5 C Uani 0.04780(14) 0.62378(12) 0.40156(12) 1.000 0.0235(4) . . 
C6 C Uani 0.02866(14) 0.73491(12) 0.38211(11) 1.000 0.0225(4) . . 
C21 C Uani 0.21641(14) 0.85635(11) 0.63229(11) 1.000 0.0195(4) . . 
C31 C Uani 0.26225(14) 0.61293(10) 0.67057(11) 1.000 0.0183(4) . . 
H4A H Uiso 0.80850 0.84080 0.52150 1.000 0.0250 calc R 
H11A H Uiso 0.4747(18) 0.6662(15) 0.4147(15) 1.000 0.038(5) . . 
H12A H Uiso 0.4807(17) 0.6702(14) 0.5493(14) 1.000 0.034(4) . . 
H21A H Uiso 0.72500 0.66070 0.43030 1.000 0.0340 calc R 
H22A H Uiso 0.66950 0.56820 0.50890 1.000 0.0340 calc R 
H31A H Uiso 0.85340 0.67000 0.60760 1.000 0.0290 calc R 
H32A H Uiso 0.71140 0.67840 0.67010 1.000 0.0290 calc R 
H41A H Uiso 0.8884(19) 1.0052(16) 0.6020(17) 1.000 0.045(5) . . 
H42A H Uiso 0.9523(18) 1.0053(16) 0.7305(15) 1.000 0.041(5) . . 
H51A H Uiso 0.55790 0.85140 0.64380 1.000 0.0270 calc R 
H52A H Uiso 0.60950 0.94590 0.56590 1.000 0.0270 calc R 
H61A H Uiso 0.42960 0.84150 0.46700 1.000 0.0290 calc R 
H62A H Uiso 0.57160 0.83640 0.40430 1.000 0.0290 calc R 
H5 H Uiso 0.00620 0.57410 0.34920 1.000 0.0280 calc R 
H6 H Uiso -0.02440 0.75750 0.31640 1.000 0.0270 calc R 










O41A 0.0393(6) 0.0370(6) 0.0240(5) 0.0077(5) -0.0113(5) -0.0104(5) 
N1A 0.0227(6) 0.0286(7) 0.0162(6) -0.0013(5) -0.0022(5) -0.0029(5) 
N41A 0.0412(8) 0.0268(8) 0.0274(7) 0.0030(6) -0.0080(6) -0.0101(6) 
C2A 0.0260(7) 0.0301(8) 0.0291(8) -0.0078(7) 0.0002(6) 0.0036(6) 
C3A 0.0207(7) 0.0240(8) 0.0268(7) -0.0014(6) -0.0025(6) 0.0039(6) 
C4A 0.0183(7) 0.0253(8) 0.0177(6) 0.0014(6) 0.0005(5) -0.0011(6) 
C5A 0.0212(7) 0.0212(7) 0.0234(7) 0.0020(6) -0.0016(6) 0.0016(5) 
C6A 0.0223(7) 0.0285(8) 0.0219(7) 0.0061(6) -0.0020(6) -0.0007(6) 
C41A 0.0175(6) 0.0253(8) 0.0218(7) 0.0021(6) -0.0011(5) 0.0024(6) 
O21 0.0444(6) 0.0169(5) 0.0195(5) -0.0015(4) -0.0024(4) -0.0025(5) 
O22 0.0646(8) 0.0241(6) 0.0259(6) -0.0008(5) -0.0220(5) 0.0029(5) 
O31 0.0310(5) 0.0278(6) 0.0227(5) 0.0085(4) 0.0057(4) 0.0050(4) 
O32 0.0200(5) 0.0267(6) 0.0245(5) 0.0051(4) -0.0037(4) 0.0015(4) 
N1 0.0218(6) 0.0226(6) 0.0175(6) 0.0022(5) -0.0035(5) 0.0025(5) 
N4 0.0247(6) 0.0202(6) 0.0213(6) -0.0005(5) -0.0017(5) -0.0023(5) 
C2 0.0149(6) 0.0208(7) 0.0164(6) 0.0017(5) 0.0004(5) 0.0016(5) 
C3 0.0152(6) 0.0190(7) 0.0174(6) 0.0011(5) 0.0023(5) -0.0012(5) 
C5 0.0237(7) 0.0260(8) 0.0201(7) -0.0028(6) -0.0041(6) -0.0044(6) 
C6 0.0229(7) 0.0268(8) 0.0169(7) 0.0013(6) -0.0050(5) 0.0004(6) 
C21 0.0192(6) 0.0201(7) 0.0189(7) 0.0004(6) -0.0011(5) 0.0033(5) 





 Bond distances, angles etc. have been calculated using the 
 rounded fractional coordinates. All su's are estimated 
 from the variances of the (full) variance-covariance matrix. 
 The cell esds are taken into account in the estimation of 










 O41A    C41A     1.2345(16)                     .       .                   no 
 O21     C21      1.3067(17)                     .       .                   no 
 O22     C21      1.2129(17)                     .       .                   no 
 O31     C31      1.2541(16)                     .       .                   no 
 O32     C31      1.2534(16)                     .       .                   no 
 O21     H21         1.00(2)                     .       .                   no 
 N1A     C2A      1.4941(18)                     .       .                   no 
 N1A     C6A      1.4948(19)                     .       .                   no 
 N41A    C41A       1.328(2)                     .       .                   no 
 N1A     H12A      0.963(16)                     .       .                   no 
 N1A     H11A      0.970(17)                     .       .                   no 
 N41A    H41A        0.92(2)                     .       .                   no 
 N41A    H42A      0.895(18)                     .       .                   no 
 N1      C6       1.3268(18)                     .       .                   no 
 N1      C2       1.3428(17)                     .       .                   no 
 N4      C3       1.3407(17)                     .       .                   no 
 N4      C5       1.3321(18)                     .       .                   no 
 C2A     C3A        1.522(2)                     .       .                   no 
 C3A     C4A        1.526(2)                     .       .                   no 
 C4A     C41A     1.5217(19)                     .       .                   no 
 C4A     C5A      1.5386(18)                     .       .                   no 
 C5A     C6A      1.5145(19)                     .       .                   no 
 C2A     H21A         0.9700                     .       .                   no 
 C2A     H22A         0.9700                     .       .                   no 
 C3A     H32A         0.9700                     .       .                   no 
 C3A     H31A         0.9700                     .       .                   no 
 C4A     H4A          0.9800                     .       .                   no 
 C5A     H51A         0.9700                     .       .                   no 
 C5A     H52A         0.9700                     .       .                   no 
 C6A     H62A         0.9700                     .       .                   no 
 C6A     H61A         0.9700                     .       .                   no 
 C2      C3       1.3973(19)                     .       .                   no 
 C2      C21      1.4962(19)                     .       .                   no 
 C3      C31      1.5189(18)                     .       .                   no 
 C5      C6         1.386(2)                     .       .                   no 
 C5      H5           0.9300                     .       .                   no 











 C21     O21     H21       109.4(12)             .       .       .           no 
 C2A     N1A     C6A      112.50(11)             .       .       .           no 
 H11A    N1A     H12A      109.5(14)             .       .       .           no 
 C6A     N1A     H11A      106.0(11)             .       .       .           no 
 C2A     N1A     H11A      112.8(10)             .       .       .           no 
 C6A     N1A     H12A      110.7(10)             .       .       .           no 
 C2A     N1A     H12A      105.3(10)             .       .       .           no 
 C41A    N41A    H42A      117.7(12)             .       .       .           no 
 H41A    N41A    H42A      121.9(17)             .       .       .           no 
 C41A    N41A    H41A      120.2(12)             .       .       .           no 
 C2      N1      C6       116.38(12)             .       .       .           no 
 C3      N4      C5       116.51(12)             .       .       .           no 
 N1A     C2A     C3A      110.60(12)             .       .       .           no 
 C2A     C3A     C4A      111.14(12)             .       .       .           no 
 C3A     C4A     C41A     112.12(11)             .       .       .           no 
 C5A     C4A     C41A     111.55(11)             .       .       .           no 
 C3A     C4A     C5A      109.34(11)             .       .       .           no 
 C4A     C5A     C6A      110.59(11)             .       .       .           no 
 N1A     C6A     C5A      110.97(11)             .       .       .           no 
 O41A    C41A    C4A      121.02(13)             .       .       .           no 
 N41A    C41A    C4A      116.32(12)             .       .       .           no 
 O41A    C41A    N41A     122.65(13)             .       .       .           no 
 N1A     C2A     H21A         110.00             .       .       .           no 
 H21A    C2A     H22A         108.00             .       .       .           no 
 N1A     C2A     H22A         110.00             .       .       .           no 
 C3A     C2A     H22A         110.00             .       .       .           no 
 C3A     C2A     H21A         110.00             .       .       .           no 
 C2A     C3A     H31A         109.00             .       .       .           no 
 C2A     C3A     H32A         109.00             .       .       .           no 
 C4A     C3A     H31A         109.00             .       .       .           no 
 C4A     C3A     H32A         109.00             .       .       .           no 
 H31A    C3A     H32A         108.00             .       .       .           no 
 C41A    C4A     H4A          108.00             .       .       .           no 
 C3A     C4A     H4A          108.00             .       .       .           no 
 C5A     C4A     H4A          108.00             .       .       .           no 
 C4A     C5A     H51A         110.00             .       .       .           no 
 C4A     C5A     H52A         110.00             .       .       .           no 
 C6A     C5A     H51A         110.00             .       .       .           no 
 C6A     C5A     H52A         110.00             .       .       .           no 
 H51A    C5A     H52A         108.00             .       .       .           no 
 N1A     C6A     H62A         109.00             .       .       .           no 
 H61A    C6A     H62A         108.00             .       .       .           no 
 C5A     C6A     H61A         109.00             .       .       .           no 
 C5A     C6A     H62A         109.00             .       .       .           no 
 N1A     C6A     H61A         109.00             .       .       .           no 
 N1      C2      C21      117.56(12)             .       .       .           no 
 C3      C2      C21      120.99(11)             .       .       .           no 
 N1      C2      C3       121.45(12)             .       .       .           no 
 N4      C3      C2       121.48(12)             .       .       .           no 
 C2      C3      C31      124.69(11)             .       .       .           no 
 N4      C3      C31      113.83(11)             .       .       .           no 
 N4      C5      C6       121.82(13)             .       .       .           no 
 N1      C6      C5       122.33(12)             .       .       .           no 
 O21     C21     C2       115.06(11)             .       .       .           no 
 O22     C21     C2       120.63(12)             .       .       .           no 
 O21     C21     O22      124.30(13)             .       .       .           no 
 O31     C31     C3       115.18(11)             .       .       .           no 
 O32     C31     C3       117.48(11)             .       .       .           no 
 O31     C31     O32      127.19(12)             .       .       .           no 
 N4      C5      H5           119.00             .       .       .           no 
 C6      C5      H5           119.00             .       .       .           no 
 N1      C6      H6           119.00             .       .       .           no 













 C6A     N1A     C2A     C3A       55.77(15)     .       .       .       .   no 
 C2A     N1A     C6A     C5A      -56.33(14)     .       .       .       .   no 
 C6      N1      C2      C3         1.47(18)     .       .       .       .   no 
 C6      N1      C2      C21     -178.19(11)     .       .       .       .   no 
 C2      N1      C6      C5        -0.88(19)     .       .       .       .   no 
 C5      N4      C3      C31      179.35(11)     .       .       .       .   no 
 C5      N4      C3      C2        -1.29(18)     .       .       .       .   no 
 C3      N4      C5      C6         1.89(19)     .       .       .       .   no 
 N1A     C2A     C3A     C4A      -56.25(15)     .       .       .       .   no 
 C2A     C3A     C4A     C41A    -178.92(11)     .       .       .       .   no 
 C2A     C3A     C4A     C5A       56.82(14)     .       .       .       .   no 
 C3A     C4A     C41A    O41A     -25.02(17)     .       .       .       .   no 
 C5A     C4A     C41A    N41A     -80.94(15)     .       .       .       .   no 
 C5A     C4A     C41A    O41A      98.00(15)     .       .       .       .   no 
 C3A     C4A     C5A     C6A      -56.86(14)     .       .       .       .   no 
 C41A    C4A     C5A     C6A      178.56(11)     .       .       .       .   no 
 C3A     C4A     C41A    N41A     156.05(12)     .       .       .       .   no 
 C4A     C5A     C6A     N1A       56.55(14)     .       .       .       .   no 
 C21     C2      C3      C31       -1.48(19)     .       .       .       .   no 
 N1      C2      C21     O21      -14.23(17)     .       .       .       .   no 
 C3      C2      C21     O21      166.11(12)     .       .       .       .   no 
 N1      C2      C3      N4        -0.41(19)     .       .       .       .   no 
 N1      C2      C21     O22      166.71(13)     .       .       .       .   no 
 C21     C2      C3      N4       179.24(12)     .       .       .       .   no 
 N1      C2      C3      C31      178.88(12)     .       .       .       .   no 
 C3      C2      C21     O22        -13.0(2)     .       .       .       .   no 
 C2      C3      C31     O31       97.75(15)     .       .       .       .   no 
 N4      C3      C31     O31      -82.91(14)     .       .       .       .   no 
 N4      C3      C31     O32       92.95(14)     .       .       .       .   no 
 C2      C3      C31     O32      -86.39(16)     .       .       .       .   no 













#D   H   A   D - H  H...A   D...A    D - H...A  symm(A) 
# 
N1A     H11A    O41A     0.970(17)  1.810(17) 2.7345(15)  158.3(16)   4_464 yes 
N1A     H12A    O32      0.963(16)  1.829(17) 2.7814(15)  170.0(15)     .   yes 
N41A    H41A    O21        0.92(2)    2.49(2) 3.3611(18)  158.8(16)   3_676 yes 
N41A    H41A    N1         0.92(2)    2.37(2) 3.0361(18)  129.7(16)   3_676 yes 
N41A    H42A    O32      0.895(18)  2.178(18) 3.0522(17)  165.6(16)   2_656 yes 
O21     H21     O31        1.00(2)    1.50(2) 2.4939(14)     180(3)   2_556 yes 
C6      H6      O22         0.93     2.44 3.0939(18)     127   4_464 no 
C6      H6      O32         0.93     2.54 3.4011(17)     154   4_464 no 
C2A     H21A    O22         0.97     2.43 3.3515(19)     158   4_564 no 
C6A     H62A    O31         0.97     2.41 3.3674(17)     170   4_564 no 
 
#  END of data for 4 
 
